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attaching an underwater anchoring

(57)  The present invention relates to a method for
carrying out underwater drilling, which is performed in
particular for attaching an underwater anchoring. The un-
derwater drilling device has a drilling unit which is at least
partly positioned within a substantially upwardly closed-
off space. The underwater drilling device is positioned
on the seabed. Subsequently, a drill pipe is drilled into
the seabed from a starting point on the seabed with the
aid of a drilling unit of the underwater drilling device. Dur-

Underwater drilling device and method for carrying out underwater drilling, in particular for

ing the drilling, the course of the drilling is observed. It is
characteristic of the method according to the invention
that during the drilling the starting point on the seabed is
held substantially in an environment of a gaseous medi-
um. By observing the starting point, the position where
the drill pipe enters the seabed, itis possible purposefully
to perceive whether the drilling process is being impeded.
The course of the drilling can be monitored with the aid
of the observation data.
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Description

[0001] The present invention relates to a method for
carrying out underwater drilling, which is performed in
particular for attaching an underwater anchoring. Accord-
ing to the method, an underwater drilling device is
launched. The underwater drilling device has a drilling
unit which is at least partly positioned within a substan-
tially upwardly closed-off space. After the launching, the
underwater drilling device is sunk down to the seabed.
The underwater drilling device is positioned on the sea-
bed. Subsequently, according to the method, a drill pipe
is drilled into the seabed from a starting point on the sea-
bed with the aid of a drilling unit. During the drilling, the
course of the drilling is observed.

[0002] A method of this type is known from US
2005/0109537 which discloses an underwater drilling de-
vice for carrying out a drilling process. The underwater
drilling device is launched from a ship with the aid of a
hoisting crane, the underwater drilling device being fully
submerged underwater and sunk down to the bed of the
sea. The known underwater drilling device is designed
to form a bored well; this commences with the attachment
of a foundation guide. The underwater drilling device is
modular in its construction and has at its centre a well
head module which is fastened to the foundation guide.
The foundation guide serves to anchor the underwater
drilling device in soft seabeds. The foundation guide can
be held vertically or at any desired angle by way of re-
mote-control support points which are provided on the
outside of the underwater drilling device. The underwater
drilling device also has storage compartments for drill
pipe parts which can be coupled with the aid of a mast
module to the drill pipe which is placed in the seabed, so
as to allow long drill pipes to be placed in the seabed.
The underwater drilling device is connected to the ship
with the aid of lines, so that flushing liquids for the drilling
can be returned to the ship. Photos are taken with the
aid of remote-control underwater vessels and equipment,
and acoustic measurements are taken in order to be able
to check and if necessary to adjust the drilling process
on the bed of the sea.

[0003] A drawback of the known method with the aid
of the known underwater drilling device is that the mon-
itoring is limited over the course of the drilling. During the
drilling of a drill pipe in the bed of the sea, all kinds of
base materials rise up and cloud the direct environment
of the underwater drilling device. This obscures the drill-
ing process almost entirely. In addition, the direct envi-
ronment of the underwater drilling device is further dis-
turbed by the currents which are present above the sea-
bed and the eddies which the drilling entails. These fac-
tors impede observation during the drilling. As a result of
the poor observation, adequate monitoring of the drilling
process is hardly possible and the drilling process is sus-
ceptible to interference.

[0004] The object of the present invention is at least
partly to overcome at least one of the above-mentioned
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drawbacks, or else to provide a practicable alternative.
In particular, the invention seeks to provide an underwa-
ter drilling device and a method for carrying out under-
water drilling, rendering the drilling process less suscep-
tible to interference.

[0005] Thisobjectisachieved by the method according
to the invention such as is defined in claim 1.

[0006] The method for carrying out underwater drilling
according to the invention is particularly suitable for at-
taching an underwater anchoring. The drill pipe used can
for example be an anchoring pipe. The anchoring pipe
is for example a helical anchor, a helix being provided at
the distal end of the pipe-shaped anchor. In the method
according to the invention, an underwater drilling device
is launched and sunk down to the seabed. The under-
water drilling device is positioned on the seabed, so that
a drill pipe can be drilled into the seabed from a starting
point in the seabed with the aid of a drilling unit of the
underwater drilling device. During the drilling, the course
is observed. The observation can for example be carried
out by divers who are present or with the aid of under-
water cameras.

[0007] It is characteristic of the method according to
the invention that during the drilling the starting point on
the seabed is held substantially in an environment of a
gaseous medium. As a result, the starting point on the
seabed is substantially free from water. The observation
which takes place during the drilling is focused on the
starting point on the seabed. By observing the starting
point, the position where the drill pipe enters the seabed,
it is possible purposefully to perceive whether the drilling
process is being impeded. The course of the drilling can
be monitored with the aid of the observation data. For
example, slanting withdrawal of the drill pipe, which is
visible at the starting point, is an indication of a possibly
occurring disturbance.

[0008] Asaresultofthefactthatthe directenvironment
around the starting point on the seabed is kept substan-
tially free from water, no or hardly any clouding of the
direct environment around the starting point will occur,
so that the view of the starting point on the seabed re-
mains clear even during the drilling.

[0009] Preferably, the environment of a gaseous me-
dium is an air environment. Base materials which rise up
during the drilling will not mix with the gaseous environ-
ment, so that the view of the starting pointis not disturbed.
[0010] During the drilling, as a result of the improved
observation according to the invention, the operator has
an improved overview of the drilling process. It is for ex-
ample readily possible for the operator to perceive in the
environment of a gaseous medium when a drill pipe is
placed at a angle in the seabed or when the drill pipe
experiences high resistance in the seabed. As a result
of the improved targeted observation in the gaseous en-
vironment around the starting point, the operator can in-
tervene more rapidly when the drilling process is not go-
ing well. This advantageously prevents disturbances.
[0011] Preferably, the underwater drilling device is
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sunk by venting a compartment of the underwater drilling
device. Preferably, the compartment used for this pur-
pose is the substantially upwardly closed-off space. The
underwater drilling device can be launched from a vessel
for example with the aid of a hoisting crane, after which
at least one compartment of the underwater drilling de-
vice fills up with water in a controlled manner. This allows
the underwater drilling device to be sunk to the seabed
in a reliable manner, wherein the underwater drilling de-
vice can disappear completely beneath the surface of
the water.

[0012] Preferably, the underwater device remains con-
nected during the method according to the invention to
a control station which is for example provided on a ves-
sel or on the quay in order to operate the underwater
drilling device. For this purpose, the underwater drilling
device is connected to the control station by lines for, for
example, discharging and supplying flushing liquids,
hardening substances and hydraulic liquids.

[0013] Preferably, after the sinking and positioning of
the underwater drilling device on the seabed, an upward-
ly closed-off space around the drilling unit is substantially
filled with a gaseous medium, before the drilling com-
mences. This makes the environment around the starting
point substantially free from water. The closed-off space
around the drilling unit is preferably made free from water
by supplying air from the control station. The water lo-
cated in the closed-off space around the drilling unit will
be displaced as a result of the supplying of air, thus pro-
ducing an air environment around the drilling unit and at
the location of the starting point before the drilling on the
seabed.

[0014] During the supplying of air to the closed-off
space around the drilling unit, it is important that the un-
derwater drilling device remain in position on the seabed.
In order to stabilize the underwater drilling device on the
seabed, the method according to the invention can in-
clude a step wherein the underwater drilling device is
secured to the seabed. This can for example be brought
about by providing the underwater drilling device with a
ballast, by starting a drive on the outside of the under-
water drilling device, which propels the underwater drill-
ing device in the downward direction, or by operating
securing members around the underwater drilling device.
[0015] In a preferred embodiment of the method ac-
cording to the invention, the drill pipe to be placed in the
seabed comprises at least two drill pipe parts and the
method also has a step wherein, from a starting point in
the seabed, a first drill pipe part is drilled using a drilling
unit of the underwater drilling device and a follow-up step
wherein a following drill pipe part is coupled to the first
drill pipe part. In particular when linking a following drill
pipe part, it is important that there be a clear view onto
the proximal end of the first drill pipe part placed in the
seabed. Through the environment of a gaseous medium
around the ends to be coupled of the drill pipe parts, the
operator has a clear view when linking a following drill
pipe part. As a result, the linking of the drill pipe parts to
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one another using the method according to the invention
proceeds with less susceptibility to interference.

[0016] Preferably, the method utilizes an underwater
drilling device which is provided with a repository com-
prising drill pipe parts. Preferably, the repository is auto-
mated for supplying and coupling drill pipe parts. From
the repository, the drill pipe parts can be fed for automat-
ed coupling to the first drill pipe part in the seabed. The
advantage of automated coupling is that no divers are
necessary for operating the underwater drilling device.
Cameras are all that are required for observing the drilling
process. As a result, the method according to the inven-
tion can advantageously be carried out even at a deep
depth of at least 30 m.

[0017] In a particular embodiment of the method ac-
cording to the invention, an anchor block is coupled in a
follow-up step to at least one of the anchoring pipes at-
tached in the seabed. The anchor block can be coupled
to an anchoring pipe in various ways. A simple embodi-
ment of the method according to the invention utilizes
anchoring pipes which are provided at the proximal end
with a threaded end. The threaded end can for example
be fastened by a diver to the proximal end of the anchor-
ing pipe attached in the seabed. Rings, which subse-
quently serve as a support ring for the anchor block to
be positioned, can be placed over the threaded ends. At
least one hole is provided in the anchor block, so that the
anchor block can be slid over the threaded end of the
anchoring pipe until the anchor block rests on the support
ring. The anchor block can subsequently be secured with
the aid of a nut.

[0018] In an alternative embodiment, the anchor block
can also be coupled to an anchoring body in the seabed,
which body is made of a hardened substance and has a
strand. Once injected grout of the anchoring body has
hardened, the strand is securely connected to the an-
choring body and is flexible at the end; this contributes
to simple fastening to the anchor block.

[0019] Preferably, in the method according to the in-
vention, after the coupling of the anchor block to an an-
choring pipe, a cover is attached along the outer circum-
ference of the anchor block, in such a way that a sub-
stantially closed-off chamber is formed below the anchor
block. In particular when the seabed is uneven or extends
obliquely, a flexible cover, such as for example a plate
made of polyurethane or rubber, is suitable for accom-
modating nonuniformities on the seabed. After the at-
tachment of the flexible cover, the closed-off chamber
can be filled up by supplying a hardening substance.
Once the substance has hardened, the anchor block is
weighed down and the underwater anchoring can advan-
tageously withstand greater loads. In an alternative em-
bodiment of the method, the cover can already be at-
tached along the outer circumference of the anchor block
before the anchor block is launched.

[0020] Finally, the method according to the invention,
wherein an anchor block is linked, also has in a preferred
embodiment a step wherein bulk cargo, for example
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stones, is attached against the outside of the cover of
the anchor block. As a result, the anchoring advanta-
geously has greater resistance to the influences of cur-
rents.

[0021] The anchor block which is attached using the
method according to the invention can advantageously
be used for anchoring an SBM (single buoy mooring).
Anchoring the SBM according to the invention provides
a robust and reliable anchoring. In a particular embodi-
ment, the anchor block to be fastened is configured as a
PLEM (pipeline end manifold). Various oil or gas lines on
the bed of the sea can be coupled to one another with
the aid of the PLEM. Carrying out the method according
to the invention advantageously allows the PLEM to be
positioned with precision on the seabed.

[0022] Theinventionalsorelatestoanunderwater drill-
ing device with a drilling unit which is positioned at least
partly within an upwardly substantially closed-off space.
The drilling unit comprises an alignment unit for aligning
drill pipes and a drive unit for driving the drill pipes into
the seabed. Preferably, the drive unit provides a drive in
rotation. The distal end of a drill pipe enters into contact
with the seabed and is preferably provided with a drill
head. The position of this point of contact defines the
starting point on the seabed. The position on the seabed
where the distal end of the drill pipe enters the seabed
determines the starting point. The upwardly closed-off
space of the underwater drilling device is provided at the
location of this starting point and has downwardly an
opening through which a drill pipe can be passed. Pref-
erably, the underwater drilling device rests on the seabed
with the underside of the upwardly closed-off space.
Once the underwater drilling device has been positioned
on the seabed, the starting point on the seabed coincides
substantially with the point of intersection of a drill pipe,
which is passed through the opening of the upwardly
closed-off space, in the plane formed by the underside
of the drilling device.

[0023] Itis characteristic of the underwater drilling de-
vice according to the invention that a gaseous medium
can be held within the closed-off space, allowing the
spacetobe kept substantially free from water. Preferably,
the closed-off space is substantially completely filled with
ambient air during the drilling process. It is also charac-
teristic that observation means are provided for monitor-
ing the drilling process. At least one observation means
is focused on the starting point. An observation means
can for example be a camera or a diver. The observation
means are located within the closed-off space of the un-
derwater drilling device.

[0024] An advantage of the underwater drilling device
according to the invention is that the susceptibility of the
underwater drilling device to interference is significantly
reduced. As a result of the fact that the environment in
the closed-off space is substantially gaseous during the
drilling and as a result of the presence of observation
means, the drilling process can be closely observed. A
clear overview of the drilling process is obtained as a
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result of the fact that the position on the seabed where
the drill pipe enters the seabed is clearly observable.
When a drill pipe is slanting or when specific base ma-
terials rise up from the seabed, this is an indication to the
operator that the drilling process requires adjustment.
The purposefully set-up observation means within the
closed-off space provide the operator with optimally rapid
feedback on the drilling process. This greatly reduces
the susceptibility of the drilling process to interference.
[0025] In a preferred embodiment of the underwater
drilling device, an air supply is connected to the upwardly
closed-off space in order to make and to keep the space
free from water. The air supply can for example be an air
supply line extending from the underwater drilling device
up to a control station located for example above the
surface of the water onthe quay oraship. Inan alternative
embodiment, the air supply can be integrated into the
underwater drilling device. In this case, the integrated air
supply comprises a pressure vat, a pump and a line for
supplying air to the closed-off space.

[0026] In a further preferred embodiment, the drilling
unit is provided substantially entirely within the closed-
off space. Merely operating lines extend to outside the
closed-off space. The closed-off space encloses the drill-
ing unit and is preferably formed by the internal space of
a sea container, an opening being provided in the under-
side of the sea container for passing through a drill pipe.
Preferably, the drilling device is configured as a conven-
tional drilling device which can be used also on land for
driving drill pipes, such as an anchoring pipe, into the
ground. An advantage of the embodiment of the under-
water drilling device with a conventional drilling device in
a sea container is that the underwater drilling device is
modular in its construction. The use of standard compo-
nents allows costs to be saved in the production and the
maintenance of the underwater drilling device.

[0027] In one embodiment according to the invention,
the underwater drilling device is further provided with at
least one securing member. The securing member is
configured for holding the underwater drilling device on
the seabed. The securing member can in one embodi-
ment be configured as a ship’s anchor which, after the
sinking of the underwater drilling device to the seabed,
anchors the underwater drilling device to the seabed, but
can also be configured as a ballast which is attached to
the underwater drilling device after the sinking of the un-
derwater drilling device, thus weighing down the under-
water drilling device.

[0028] Preferably, however, the securing member is
configured as an adjusting foot. The adjusting foot is pro-
vided on the outside of the underwater device and com-
prises a drivable anchoring body. Once the underwater
drilling device has been sunk, the underwater drilling de-
vice can be positioned with the aid of the adjusting foot.
Subsequently, the adjusting foot can be used to secure
the underwater drilling device to the seabed. This advan-
tageously stabilizes the underwater drilling device on the
seabed. The securing of the underwater drilling device
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is particularly advantageous when air is supplied to the
underwater drilling device, so that the underwater drilling
device acquires the tendency torise up. Advantageously,
the securing member prevents the underwater drilling
device from rising. Furthermore, at least one securing
member prevents the underwater drilling device from get-
ting out of position under the influence of currents under-
water.

[0029] In a particular embodiment of the underwater
drilling device, the underwater drilling device is provided
on the outside with at least one drive. The underwater
drilling device can be adjusted during the sinking with the
aid of the drive. This can prevent the underwater drilling
device from sinking at an angle and being wrongly posi-
tioned on the seabed.

[0030] In afurther preferred embodiment of the under-
water drilling device according to the invention, a repos-
itory is provided for supplying and coupling drill pipe parts.
Preferably, the drill pipes to be introduced are made up
of a plurality of drill pipe parts. In one embodiment of the
underwater drilling device, wherein the drilling unitis sub-
stantially entirely enclosed by the upwardly closed-off
space, the drill pipes have to be handled within this
closed-off space. Advantageously, relatively long an-
chorings can be attached when the drill pipes are made
up of a plurality of drill pipe parts. An advantage of the
presence of the repository which is integrated within the
underwater drilling device is that no drill pipe parts have
to be fed from outside the drilling device, for example
from a control station above the surface of the water.
Preferably, the repository is automated for supplying and
coupling drill pipe parts. This means that an operator
does not have to be present underwater for coupling drill
pipe parts. An advantage of the underwater drilling device
according to the invention, wherein observation means
are provided within the closed-off space, is that the cou-
pling process of the drill pipe parts is also clearly observ-
able. As a result, timely adjustment is possible when the
coupling or supplying of drill pipe parts is found not to be
proceeding in the desired manner. This embodiment ac-
cording to the invention not only allows the drilling to pro-
ceed in a manner less susceptible to interference, but
rather the reliability during the linking and supplying of
drill pipe parts is also increased.

[0031] The invention also relates to an underwater an-
choring such asis definedin claim 16 and can be obtained
after the carrying-out of the method having the steps de-
finedin claims 7 - 9. The underwater anchoring according
to the invention comprises at least one anchoring pipe,
an anchor block being fastened to the anchoring pipe
and the anchor block being weighed down by a hardening
substance which is injected into a closed-off chamber
below the anchor block.

[0032] An advantage of the underwater anchoring is
that just these few components provide an extremely ro-
bust anchoring. In particular, the weighting of a hardened
substance contributes to the maximum permissible load-
ing of the underwater anchoring.
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[0033] In a preferred embodiment of the underwater
anchoring, the anchor block comprises a flexible cover
along the outer circumference. The flexible cover is for
example a thin plastics material plate which is connected
to the anchor block at a circumferential edge. The flexible
cover helps to provide a closed-off space below the an-
chor block. Unevenness on the seabed as a result of pits
which are present or an oblique course of the seabed
can be at least partly compensated for by the flexible
cover. This is advantageous, because this prevents the
injected hardened substance, during the attachment of
the weighting below the anchor block, from running there-
from.

[0034] In afurther preferred embodiment of the under-
water anchoring, bulk cargo is provided against the out-
side of the flexible cover in order to improve the closing-
off of the space below the anchor block and in order fur-
ther to weigh down the underwater anchoring.

[0035] The method described hereinbefore for carry-
ing out underwater drilling for attaching an underwater
anchoring and the described underwater drilling device
according to the invention are particularly suitable for use
in a method for turning over a capsized ship.

[0036] The invention further relates to a method for
turning over a capsized ship as defined in claim 19. The
method according to the invention can be used to turn
back over a capsized ship which may or may not have
sunk down to the seabed. The capsized ship has to be
turned over about the longitudinal axis. In the method
according to the invention, in a first step, at least one first
underwater anchoring is attached to one side of the lon-
gitudinal direction of the capsized ship and at least one
second underwater anchoring is attached to the opposing
side of the capsized ship. Preferably, the underwater an-
chorings are attached using the method as defined in
claim 1. The capsized ship is thus given underwater an-
chorings on both sides. Subsequently, on one side of the
capsized ship, at least one tensile body is clamped be-
tween the first underwater anchoring and the capsized
ship. Also on the other edge of the capsized ship, at least
one tensile body is clamped between the capsized ship
and an auxiliary vessel. The auxiliary vessel is a driving
object, such as a ship or pontoon. Consequently, at least
onetensile body is fastened on either side of the capsized
ship. The point at which the at least one tensile body is
fastened to the capsized ship between the auxiliary ves-
sel and the capsized ship is at a higher position than the
point at which a tensile body is fastened to the capsized
ship on the opposing side between the first underwater
anchoring and the capsized ship. In the method accord-
ing to the invention, in a first step, at least one tensile
body is also clamped between the auxiliary vessel and
the second underwater anchoring. Finally, the capsized
ship is turned over by exerting a tensile force on the at
least one tensile body between the auxiliary vessel and
the second underwater anchoring. The exerting of a ten-
sile force on the at least one tensile body between the
auxiliary vessel and the second underwater anchoring
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also places the tensile bodies between the auxiliary ves-
sel and the capsized ship and between the capsized ship
and the first underwater anchoring under tension. In one
embodiment of the method according to the invention, a
tensile force can be exerted on the at least one tensile
body between the auxiliary vessel and the capsized ship
and/or a tensile force can be exerted on the at least one
tensile body between the second underwater anchoring
and the auxiliary vessel in order ultimately to transmit the
tensile forces to the capsized ship. As a result of the fact
that the points at which the tensile bodies are fastened
to both sides of the capsized ship are positioned at dif-
fering heights, a rotating moment occurs on the capsized
ship, allowing it to turn back over.

[0037] Thetensile bodies between the firstunderwater
anchoring and the capsized ship advantageously prevent
the capsized ship from sliding away. In an alternative
embodiment, sliding-away of the capsized ship can also
be prevented by placing an obstacle on the seabed
against the side wall of the ship on the side where the
auxiliary vessel is also positioned. The obstacle against
the side wall of the ship can be anchored in the seabed
using the method according to the invention as defined
in claims 1 - 9.

[0038] Preference is given to a tensile body which is
loaded to 3,000 kN, coupled to an underwater anchoring
which is attached by at least two anchoring pipes using
the method as defined in claim 1. Preference is given to
a tensile body which is loaded to 5,000 kN, coupled to
an underwater anchoring by at least three anchoring
pipes. Advantageously, a robust and reliable device is in
this way obtained in order to turn over the capsized ship.
[0039] Also, the method according to the invention as
defined in claims 1 - 6 is particularly applicable for use
in a method for attaching an auxiliary connecting ele-
ment, such as a line or chain, to an end point on the
seabed, from a starting point through the seabed. In a
following aspect, the invention relates to a method for
attaching underwater an auxiliary connecting element,
such as aline or a chain, to an end point on the seabed,
from a starting point through the seabed. The method
according to the invention includes a number of steps.
In afirst step, an underwater drilling device is sunk to the
seabed. Subsequently, the underwater drilling device is
positioned on the seabed. The sunk and positioned un-
derwater drilling device comprises a drilling unit which
can be set up at a fixed or variably adjustable drilling
angle with respect to the seabed. The positioning of the
underwater drilling unit or the separate adjusting of an
alignment unit of the drilling unit places the drilling unit
at a specific drilling angle. In particular, the drilling angle
of the drilling unit is between at least 10° and at most 60°
with respect to the seabed. Preferably, the drilling angle
is between at least 15° and at most 35°. Subsequently,
a drill passage can be drilled at the drilling angle from
the starting point on the seabed. This is carried out using
a first drill pipe which is provided with a controllable drill
head. Subsequently, the drill head is steered through the
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seabed to the end point on the seabed. The drilling proc-
ess thus does not have to be rectilinear, but rather can
enclose a specific curvature. If for example the end point
is at the same level as the starting point, the drilling proc-
ess will have to have a curvature in order to reach the
end point from the starting point. Once the first drill pipe
has reached the end point, the controllable drill head can
be removed and a reamer with an elongate flexible aux-
iliary connecting element is coupled to the drill pipe. Sub-
sequently, in the method according to the invention, the
drill pipe is withdrawn through the drill passage, in such
a way that the reamer and the auxiliary connecting ele-
ment are also withdrawn to the starting point on the sea-
bed.

[0040] Preferably, during the withdrawal, the drilling
pipe is rotated and a flushing liquid supplied through the
drill pipe. This facilitates the withdrawal. As the end result
of the method according to the invention, the auxiliary
connecting element is positioned in the seabed through
the drill passage. Both ends of the auxiliary connecting
element protrude at the starting point and the end point.
The auxiliary connecting element can for example be
used to pull a chain with links and saw teeth or a line with
cutting elements through the drill passage. Subsequent-
ly, the line or chain with saw teeth can be used to cut or
saw into pieces an object, for example a wreck, which is
located above the line or chain by pulling the line or chain
upward and moving it back and forth.

[0041] In order to drill a drill passage over a large dis-
tance, in the method according to the invention, each at
least one following drill pipe part is preferably coupled to
a preceding drill pipe part. Preferably, the drill pipe parts
are fed from a repository of the underwater drilling device
and coupled to the first drill pipe in an automated manner.
[0042] Further preferred embodiments are defined in
the remaining sub-claims. Incidentally, it should be noted
that an underwater foundation ship is known from the
abstract of Japanese patent application JP-4231515.
The foundation ship can be lowered to the seabed by
supplying water into a water compartment. It is not clear
from the abstract whether the foundation ship disappears
completely underwater. Within the ship, an operating
chamber is provided with a rocking device for placing a
casing in the ground. Once it has been placed in the
ground, the casing is excavated with the aid of a drill.
Subsequently, the casing is filled up with cement in order
to obtain a foundation pile.

[0043] A drawback of this foundation ship is that the
foundation process is susceptible to interference, be-
cause there is no clear outlook onto the process. In ad-
dition, the length of the drill pipe to be placed in the sea-
bed is restricted with the aid of the described foundation
ship. The foundation ship makes no provision for the cou-
pling-together of various drill pipe parts.

[0044] The invention will be described in greater detail
with reference to appended drawings which show a prac-
tical embodiment of the invention, but may not be viewed
in a limiting sense, and in which:
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Fig. 1 is a longitudinal cross section over the under-
water drilling device according to the invention;

Fig. 2 is a cross section of the underwater drilling
device;

Fig. 3ais a side view of an embodiment of the method
according to the invention, wherein a capsized ship
is turned over;

Fig. 3b is a plan view of the method according to
Figure 3a; and

Fig. 4 is a schematic representation of successive
steps from the method according to the invention;
wherein an auxiliary connecting element is steered
through below a ship by drilling in a controlled man-
ner.

[0045] Figure 1 is a longitudinal cross section of an
underwater drilling device according to the invention. The
underwater drilling device 1is made up of adrilling device
2 which is provided within an upwardly closed-off space
3. In this case, the upwardly closed-off space 3 is formed
by the internal space within a sea container. The dimen-
sions of the sea container 3 are standardized in accord-
ance with an ISO standard, the sea container 3 having
a length of approximately 6 m and having a width and
height of approximately 2.5 m. The sea container 3 has
an internal space which is sufficiently large for placing a
conventional drilling device 2, such as can also be used
on land. The underwater drilling device 1 is advanta-
geously constructed in a modular manner with the aid of
the standardized sea container 3 and the conventional
drilling device 2.

[0046] The drilling device 2 is positioned in its entirety
within the sea container 3. Merely lines for operating,
supplying and discharging flushing liquids and hardening
substances to and from the drilling device extend to out-
side the sea container 3. The drilling device 2 is provided
with a drilling unit having a drive unit 21 and an alignment
unit 22. The drive unit 21 drives in rotation drill pipes
which can be placed in the alignment unit 22. The drill
pipes which are placed in the seabed have to be made
up of a plurality of drill pipe parts having a length of ap-
proximately 2.5 m. The drill pipe can be placed in the
seabed by adjusting the alignment unit 22 at an angle o
with respect to the seabed. The alignment unit 22 can be
set at the angle o with the aid of a hydraulic cylinder. The
angle o can for example be set to an angle of at most
60° with respect to a lower edge 3a. Preferably the angle
o is adjustable between at least 15° and at most 45°, but
more preferably the angle o is adjustable between at
least 15° and at most 35°.

[0047] In the method according to the invention, the
underwater drilling device 1 is sunk down to the seabed,
the lower edge 3a of the sea container 3 entering into
contact with the seabed. The underside of the sea con-
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tainer 3 is at least partly open. A drill pipe can be passed
through the open underside of the sea container 3. The
drill pipe extends through the open underside of the sea
container 3 and is, in the method according to the inven-
tion, placed in the seabed with the aid of the drive unit
21. The position on the seabed where the drill pipe enters
into contact with the seabed determines the starting point
4 of the drilling. In the method according to the invention,
when the drill pipe is driven into the seabed, the environ-
ment around the starting point is kept in an environment
of a gaseous medium. This allows clear observation of
the starting point. The starting point 4 on the seabed cor-
responds substantially to the point of intersection of the
drill pipe with the plane formed by the open underside 3a.
[0048] The underwater drilling device 1 shown in Fig.
1 is suitable for carrying out the method according to the
invention. For this purpose, the internal space within the
sea container 3 is provided with a gaseous medium, for
example atmospheric air, while the drill pipe is driven into
the seabed. The presence of the gaseous medium
around the starting point 4 allows the drilling process to
be monitored closely with the aid of observation means.
The observation means (not shown here), such as cam-
eras, are preferably attached within the cavity in the sea
container 3.

[0049] Figure 2 is a cross section of the underwater
drilling device 1 from Figure 1, the drilling device 2 further
being provided with a repository 23. Drill pipe parts are
stored in the repository 23. The drill pipe parts can be
supplied with the aid of a gripper 231 to a coupling unit
232 which brings the drill pipe part into position within
the drilling unit and provides a coupling to a previously
introduced drill pipe part. The repository 23 is fully auto-
mated, so that no operator is necessary for the supply
and coupling of drill pipe parts. Advantageously, the drill-
ing device according to the invention can fully autono-
mously drive underwater a drill pipe into the seabed.
[0050] Figure 3ais a side view of a particular embod-
iment of the method according to the invention. The ulti-
mate aim of the method is to turn a capsized ship over
about the longitudinal axis. For this purpose, in a first
step of the method according to the invention, anchorings
110, 120 are attached to both sides of the capsized ship
100. The anchoring 110 has a tensile anchor 111 which,
in the method according to the invention as defined in
claim 1, is attached in the seabed at an angle. In order
to attach the anchoring 110, use is made of an underwa-
ter drilling device as shown in Figures 1 and 2. The fact
that the tensile anchor 111 is attached in the seabed at
an angle makes a positive contribution to the maximum
permissible loading of the anchoring 110. In the method
according to the invention, at least one tensile body 101
is clamped between the capsized ship 100 and the an-
choring 110. In this case, the tensile body 101 is in the
first place above the seabed. When the capsized ship
110 is turned over, the at least one tensile body 101 will
rise up from the seabed and move more into line with the
tensile anchor 111.
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[0051] An auxiliary vessel 130 is located on the other
side of the capsized ship. The auxiliary vessel 130 is
connected to the capsized ship 100 with the aid of at least
one tensile body 103. Furthermore, the auxiliary vessel
130 is connected to the anchoring 120 with the aid of at
least one tensile body 102. A device allowing clamping
of the at least one tensile body 102 or 103 is positioned
on board the vessel 130. The clamping produces a tensile
force acting on the tensile body 103 or 102, subjecting
the capsized ship 100 to a rotating moment over the lon-
gitudinal direction. This allows the capsized ship 100 to
be advantageously rotated about the longitudinal axis.
Once the capsized ship 100 has been turned back over,
the tensile bodies 101, 102, 103 are detached and re-
moved.

[0052] Figure 3b is a plan view of an embodiment of
the method for turning over the capsized ship 100. Ten-
sile bodies 101, 102, 103 are attached to both sides of
the capsized ship 100. Each tensile body is loaded as a
result of the clamping with a load of approximately 3,000
- 5,000 kN. Preferably, the ends of the tensile bodies are
fastened to a plurality of anchorings in order proportion-
ally to distribute the loads over the anchorings.

[0053] Figure 4 shows schematically eleven steps of
the method according to the invention which are denoted
by Roman numerals | - XI, an auxiliary connecting ele-
ment being attached to an end point on the seabed, from
a starting point through the seabed, as a result of the
underwater controlled drilling and a cutting element sub-
sequently being passed through with the aid of the aux-
iliary connecting element.

[0054] In the first step |, an underwater drilling device,
as shown previously in Figure 1, is launched from a ves-
sel 41 with the aid of a hoisting crane and sunk down to
the bed of the sea. The underwater drilling device 1 is
positioned next to a sunken wreck 42 located on the sea-
bed. The ultimate aim of the embodiment of the method
as shown in the successive steps in Figure 4 is to cut the
sunken wreck into pieces. Figure 4, step Il shows the
underwater device positioned on the seabed, the drilling
device being positioned within an upwardly closed-off
space. In step Il the drilling-at-an-angle of a drill pipe into
the seabed has commenced. The drill pipe is made up
of various drill pipe parts which are introduced into the
seabed at an angle from a starting point 4 from the un-
derwater drilling device.

[0055] Figure 4, step lll shows schematically how a
curved drill passage is drilled with the aid of a controlled
drill head. The controlled drilling provides a drill passage
which extends from the starting point 4 in the underwater
drilling device 1 through the seabed below the wreck 42
and comes up again and reaches the end point 5. At the
end point 5 of the drill passage, a diver is present for
attaching a reamer 6. First a drill head at the distal end
of the drill pipe is removed and subsequently the reamer
6 is fastened to the end of the drill pipe. An auxiliary con-
necting element 7 is subsequently coupled to the reamer.
[0056] Figure 4, step IV shows how the drill pipe is
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withdrawn through the drill passage. The reamer 6 with
the auxiliary connecting element 7 is also withdrawn to
the starting point 4 at the location of the underwater drill-
ing device. During the withdrawal, the drill pipe is rotated
and flushing liquid is supplied.

[0057] As Figure 4, step V shows, the auxiliary con-
necting element 7 is fully withdrawn through the drill pas-
sage up to the starting point 4, so that after the drilling
the auxiliary connecting element extends from the start-
ing point 4 up to the end point 5 on the seabed. The use
of the method according to the invention places an aux-
iliary connecting element, such as a line or chain, below
the wreck. This auxiliary connecting element can subse-
quently be used for passing a cutting member 8 through
below the wreck, allowing the wreck to be sawn into piec-
es. In an alternative embodiment of the method, a hoist-
ing cable, which can be used to raise the wreck from the
seabed, is fed through below the wreck with the aid of
the auxiliary connecting element 7.

[0058] Figure 4, step VI shows that after repeatedly
carrying out the above-described steps of the method
according to the invention, it is possible to attach a plu-
rality of auxiliary connecting elements extending over the
wreck 42. The auxiliary connecting elements are thus
distributed over the longitudinal direction of the wreck 42.
[0059] The following schematic views, denoted by ref-
erence numerals VIl - XIl, subsequently represent how
the wreck on the seabed can be sawn through with the
aid of the cutting member 8.

[0060] In Figure 4 VIl a chain with cutting elements is
passed below the wreck with the aid of the auxiliary con-
necting element.

[0061] Figure 4 VIII shows the wreck on the seabed,
hoisting lines 9 and cutting members being attached dis-
tributed over the longitudinal direction. The use of the
method according to the invention allows the hoisting and
cutting lines to be attached with precision in the desired
position. An important advantage of the method accord-
ing to the invention is that the lines pass under the wreck
in a defined manner. As a result of the fact that the lines
are drawn through the drill passage formed, the position
ofthelines is determined in advance in areliable manner.
In particular for sawing through a wreck, it is important
that the cutting member 8 be attached in the correct po-
sition, so that the wreck, such as a sunken ship with ri-
gidifying ribs, is sawn through at the right spot. When
sawing through a ship, it is for example desirable to saw
through the ship between the rigidifying ribs. Also if for
example liquid reservoirs are on board the wreck, it is
desirable to saw through the wreck at positions defined
with precision in advance. The use of the method accord-
ing to the invention, one of the steps of which is to form
a drill passage by drilling underwater with a controllable
drill head, advantageously makes this possible.

[0062] Figure4,stepIXisaplanview ofthe preparation
for sawing through the wreck 42. A vessel 43 is placed
above the wreck, at the surface of the water, and held in
position with the aid of at least three tensile bodies 104,
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but preferably 4 tensile bodies. The tensile bodies 104
are connected to the vessel and an anchoring on the bed
of the sea. The vessel 43 at the surface of the water is
equipped with a hoisting installation. The hoisting instal-
lation can be used for sawing through the wreck and
hoisting up parts of the wreck that have been cut loose.
[0063] Figure 4, step X is a view of the sawing-through
of the wreck. The elongate cutting member 8 is fastened
at both ends to the hoisting crane on the vessel 43. The
wreck 42 is sawn through by pulling the cutting member
8 upward and moving it back and forth.

[0064] Figure 4, step XI shows the wreck on the bed
of the sea, a portion of the wreck 43 having been sawn
off and subsequently being hoisted up and removed. The
use of the method according to the invention advanta-
geously provides an efficient and purposeful method for
salvaging a wreck.

[0065] In addition to the embodiments shown in the
figures, a large number of variations are possible. In a
variation on the embodiment shown of the methods for
turning over or salvaging a wreck, an alternative embod-
iment of an underwater drilling device can also be used
for attaching a drill pipe in the seabed. In a variant, for
example in a work area of limited depth or if a quay is
nearby, use can be made of a drilling device which is set
up above the surface of the water. The drill pipe can be
brought to the starting point on the seabed with the aid
ofaguide partfor the drill pipe before drilling in the seabed
commences.

[0066] Aspects of the invention can be described by
one or more of the following clauses:

1. Method for carrying out underwater drilling, in par-
ticular for attaching an underwater anchoring, includ-
ing the steps:

- launching an underwater drilling device with a
drilling unit which is at least partly positioned
within a substantially upwardly closed-off space;

- sinking the underwater drilling device down to
the seabed;

- positioning the underwater drilling device on the
seabed;

- drilling a drill pipe from a starting point in the
seabed with the aid of a drilling unit of the un-
derwater drilling device;

- observing the course of the drilling;

characterized in that during the drilling the starting
point on the seabed is held substantially in an envi-
ronment of a gaseous medium, the course of the
drilling being monitored by observing the starting
point.

2. Method according to clause 1, wherein the under-
water drilling device is sunk by venting a compart-
ment of the underwater drilling device.
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3. Method according to clause 1 or 2, wherein a
closed-off space around the drilling unitis made sub-
stantially free from water after the sinking of the un-
derwater drilling device before drilling is com-
menced.

4.Method according to one of the preceding clauses,
wherein the drill pipe comprises at least two drill pipe
parts and the method further includes the step of:

- drilling a first drill pipe part from a starting point
in the seabed using a drilling unit of the under-
water drilling device;

- linking a following drill pipe part to the first drill
pipe part.

5. Method according to clause 4, wherein the drilling
unitcomprises a repository from which drill pipe parts
are fed for automated coupling to the first drill pipe
part in the seabed.

6. Method according to one of the preceding clauses,
wherein the drill pipe is drilled at an angle with re-
spect to the seabed.

7.Method according to one of the preceding clauses,
wherein an anchor block is coupled to at least one
anchoring pipe attached in the seabed.

8. Method according to one of the preceding clauses,
wherein the method further includes the steps of:

- attaching a cover along the outer circumference
of the anchor block, in such a way that a closed-
off chamber is formed below the anchor block;

- filling up the closed-off chamber with a harden-
ing substance.

9. Method according to one of the preceding clauses,
wherein the method further includes the step:

- attaching bulk cargo against the outside of the
cover.

10. Underwater drilling device with a drilling unit
which is at least partly positioned within a substan-
tially upwardly closed-off space, the drilling unit:

- comprising an alignment unit for aligning drill
pipes; and

- comprising a drive unit for driving the drill pipes
from a starting point in the seabed, the closed-
off space being provided at the location of the
starting point, characterized in that a gaseous
medium environment is to be maintained in the
upwardly closed-off space and in that observa-
tion means are also provided within the closed-
off space for observing the starting point for
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monitoring the course of the drilling.

11. Underwater drilling device according to clause
10, wherein an air supply is connected to the closed-
off space in order to keep the space free from water.

12. Underwater drilling device according to clause
10 or 11, wherein the closed-off space around the
drilling unit is formed by the internal space within a
sea container.

13. Underwater drilling device according to one of
clauses 10 - 12, wherein a securing member is pro-
vided for holding the underwater drilling device on
the seabed.

14. Underwater drilling device according to one of
clauses 10 - 13, wherein atleast one drive is provided
on the outside for positioning the underwater drilling
device on the seabed.

15. Underwater drilling device according to one of
clauses 10- 14, wherein a repository is also provided
for supplying and coupling drill pipe parts.

16. Underwater anchoring comprising at least one
anchoring pipe, wherein an anchor block is fastened
to the anchoring pipe and wherein the anchor block
comprises weighting of a hardened substance which
is injected into a closed-off chamber below the an-
chor block.

17. Underwater anchoring according to clause 16,
wherein the anchor block comprises a flexible cover
along the outer circumference.

18. Use of the method according to clauses 1 - 9 for
turning over a capsized ship.

19. Method for turning over a capsized ship including
the following steps:

- attaching atleast one first underwater anchoring
to one side of the longitudinal direction of the
capsized ship and at least one second under-
water anchoring to the opposing side of the cap-
sized ship;

- clampingto one side of the capsized ship atleast
one tensile body between the first underwater
anchoring and the capsized ship;

- clamping to the opposing side of the capsized
ship at least one tensile body between an aux-
iliary vessel (driving object) and the capsized
ship, wherein the point at which the tensile body
is fastened to the capsized ship between the
auxiliary vessel and the capsized ship is at a
higher position than the point at which the tensile
body is fastened to the capsized ship on the op-
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posing side between the first underwater an-
choring and the capsized ship;

- clamping at least one tensile body between the
auxiliary vessel and the second underwater an-
choring on the opposing side of the capsized
ship;

- exertingatensile force onthe atleast one tensile
body between the auxiliary vessel and the sec-
ond underwater anchoring.

20. Method according to clause 19, wherein a tensile
body which is loaded to 3,000 kN is coupled to an
underwater anchoring by at least two anchoring
pipes, a tensile body which is loaded to 5,000 kN
being coupled to an underwater anchoring by at least
three anchoring pipes.

21. Use of the method according to one of clauses
1 - 9 for attaching an auxiliary connecting element,
such as aline or chain, to an end point on the seabed,
from a starting point through the seabed.

22. Method for attaching underwater an auxiliary
connecting element, such as a line or a chain, to an
end pointon the seabed, from a starting point through
the seabed, including the following steps:

- sinking an underwater drilling device to the sea-
bed;

- positioning the underwater drilling device on the
seabed;

- placing a drilling unit of the underwater drilling
device at a drilling angle;

- drilling a drill passage at the drilling angle from
the starting point using a first drill pipe which is
provided with a controllable drill head;

- steering the drill head through the seabed to the
end point on the seabed;

- linking atthe end pointareamer with an elongate
flexible auxiliary connecting element to the drill
pipe;

- withdrawing the reamer with the auxiliary con-
necting element to the starting point on the sea-
bed.

23. Method according to clause 22, wherein the drill-
ing angle of the drilling unit is between at least 10°
and at most 60° with respect to the seabed.

24. Method according to clause 22 or 23, wherein at
least one following drill pipe part is fed from a repos-
itory of the underwater drilling device and is linked
to the first drill pipe in an automated manner.

25. Method according to one of the clauses 22 - 24,
wherein flushing liquid is supplied during the with-
drawal of the reamer through the drill passage.
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26. Method according to one of the clauses 22 - 25,
wherein in a following step an elongate cutting mem-
ber is passed through the drill passage with the aid
of the auxiliary connecting element.

Claims

Method for carrying out underwater drilling for at-
taching an underwater anchoring, comprising the
steps:

- launching an underwater drilling device with a
drilling unit which is at least partly positioned
within a substantially upwardly closed-off space;
- sinking the underwater drilling device down to
the seabed;

- positioning the underwater drilling device on
the seabed;

- drilling a drill pipe from a starting point in the
seabed with the aid of a drilling unit of the un-
derwater drilling device;

- observing the course of the drilling;

characterized in that during the drilling the starting
point on the seabed is held substantially in an envi-
ronment of a gaseous medium, the course of the
drilling being monitored by observing the starting
point.

Method according to claim 1, wherein the underwater
drilling device is sunk by venting a compartment of
the underwater drilling device.

Method according to claim 1 or 2, wherein a closed-
off space around the drilling unit is made substan-
tially free from water after the sinking of the under-
water drilling device before drilling is commenced.

Method according to one of the preceding claims,
wherein the drill pipe comprises at least two drill pipe
parts and the method further includes the step of:

- drilling a first drill pipe part from a starting point
in the seabed using a drilling unit of the under-
water drilling device;

- linking a following drill pipe part to the first drill

pipe part.

Method according to claim 4, wherein the drilling unit
comprises a repository from which drill pipe parts are
fed for automated coupling to the first drill pipe part
in the seabed.

Method according to one of the preceding claims,
wherein the method further includes the steps of:

- coupling an anchor block to at least one an-
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7.

8.

10.

20

choring pipe attached in the base;

- attaching a cover along the outer circumfer-
ence of the anchor block, in such a way that a
closed-off chamber is formed below the anchor
block;

- filling up the closed-off chamber with a hard-
ening substance.

Underwater drilling device with a drilling unit which
is at least partly positioned within a substantially up-
wardly closed-off space, the drilling unit:

- comprising an alignment unit for aligning drill
pipes; and

- comprising a drive unit for driving the drill pipes
from a starting point in the seabed, the closed-
off space being provided at the location of the
starting point, characterized in that a gaseous
medium environment is to be maintained in the
upwardly closed-off space and in that observa-
tion means are also provided within the closed-
off space for observing the starting point for
monitoring the course of the drilling.

Underwater drilling device according to claim 7,
wherein the closed-off space around the drilling unit
is formed by the internal space of a sea container.

Underwater anchoring comprising at least one an-
choring pipe, wherein an anchor block is fastened to
the anchoring pipe and wherein the anchor block
comprises weighting of a hardened substance which
is injected into a closed-off chamber below the an-
chor block.

Use of the method according to claims 1 - 6 for turning
over a capsized ship including the following steps:

- attaching at least one first underwater anchor-
ing to one side of the longitudinal direction of the
capsized ship and at least one second under-
water anchoring to the opposing side of the cap-
sized ship;

- clamping to one side of the capsized ship at
least one tensile body between the first under-
water anchoring and the capsized ship;

- clamping to the opposing side of the capsized
ship at least one tensile body between a driving
object and the capsized ship, wherein the point
at which the tensile body is fastened to the cap-
sized ship between the auxiliary vessel and the
capsized ship is at a higher position than the
point at which the tensile body is fastened to the
capsized ship on the opposing side between the
first underwater anchoring and the capsized
ship;

- clamping at least one tensile body between the
auxiliary vessel and the second underwater an-
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choring on the opposing side of the capsized
ship;

- exerting a tensile force on the at least one ten-
sile body between the auxiliary vessel and the
second underwater anchoring.

11. Method for turning over a capsized ship including

the following steps:

- attaching at least one first underwater anchor-
ing to one side of the longitudinal direction of the
capsized ship and at least one second under-
water anchoring to the opposing side of the cap-
sized ship;

- clamping to one side of the capsized ship at
least one tensile body between the first under-
water anchoring and the capsized ship;

- clamping to the opposing side of the capsized
ship at least one tensile body between an aux-
iliary vessel (driving object) and the capsized
ship, wherein the point at which the tensile body
is fastened to the capsized ship between the
auxiliary vessel and the capsized ship is at a
higher position than the point at which the tensile
body is fastened to the capsized ship on the op-
posing side between the first underwater an-
choring and the capsized ship;

- clamping at least one tensile body between the
auxiliary vessel and the second underwater an-
choring on the opposing side of the capsized
ship;

- exerting a tensile force on the at least one ten-
sile body between the auxiliary vessel and the
second underwater anchoring.

12. Use of the method according to one of claims 1 - 6

for attaching underwater an auxiliary connecting el-
ement, such as a line or chain, to an end point on
the seabed, from a starting point through the seabed,
including the following steps:

- sinking an underwater drilling device to the sea-
bed;

- positioning the underwater drilling device on
the seabed,;

- placing a drilling unit of the underwater drilling
device at a drilling angle;

- drilling a drill passage at the drilling angle from
the starting point using a first drill pipe which is
provided with a controllable drill head;

- steering the drill head through the seabed to
the end point on the seabed;

- linking at the end point a reamer with an elon-
gate flexible auxiliary connecting element to the
drill pipe;

- withdrawing the reamer with the auxiliary con-
necting element to the starting point on the sea-
bed.
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13.

14.

15.

22

Method for attaching underwater an auxiliary con-
necting element, such as a line or a chain, to an end
point on the seabed, from a starting point through
the seabed, including the following steps:

- sinking an underwater drilling device to the sea-
bed;

- positioning the underwater drilling device on
the seabed;

- placing a drilling unit of the underwater drilling
device at a drilling angle;

- drilling a drill passage at the drilling angle from
the starting point using a first drill pipe which is
provided with a controllable drill head;

- steering the drill head through the seabed to
the end point on the seabed;

- linking at the end point a reamer with an elon-
gate flexible auxiliary connecting element to the
drill pipe;

- withdrawing the reamer with the auxiliary con-
necting element to the starting point on the sea-
bed.

Method according to claim 13, wherein flushing liquid
is supplied during the withdrawal of the reamer
through the drill passage.

Method according to claim 13 or 14, wherein in a
following step an elongate cutting member is passed
through the drill passage with the aid of the auxiliary
connecting element.
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