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Offshore drilling installation and method for offshore drilling

The invention relates to an offshore drilling instal-
lation comprising a platform selected from the group comprising
a vessel, a pontoon, a jack-up, and further comprising a drill
string drivingly connected with said platform and optionally
provided with a heave motion compensator, wherein at its lower
end the drill string is provided with a drill bit, and wherein
a seabed template suspendable from the platform is placable on
a seabed, and wherein clamping means mounted in the seabed tem-
plate are provided for fixing the drill string relative to the
seabed template, wherein the clamping means are embodied as a
chuck which is arranged for clamping the drill string whilst
enabling the drill string’s rotation. The invention also re-
lates to a method for offshore drilling making use of such an
offshore drilling installation.

The known method and the known offshore drilling in-
stallation are known from WO02/36931 and can be illustrated
with reference to figure 1.

As opposed to subsea drilling as known from
US-A-3,741,320 offshore open hole drilling is normally done us-
ing surface mounted drilling equipment on a platform, like a
(floating) vessel 1 as shown in figure 1, or on a pontoon or
jack-up (fixed to the seabed via legs).

The drilling equipment comprises:

- means to assemble (make) and disassemble (break) the drill
string;

-a motor 2 to rotate the drill string 7;

~a winch 3 to lower, lift and feed the drill string 7;

—~and in case of a floating vessel a heave motion compensator 4.

In this prior art installation control of the weight
on bit (WOB) and the rate c¢f penetration (ROP} of the drill bit
5 are controlled from the platform. The drill string 7 is driv-
en continuously or discontinuously until it reaches target
depth. A typical application is for geotechnical site investi-
gation. In offshore drilling for geotechnical site investiga-
tion down hole tools are used to determine various parameters
of the soil, like strength, type etc. These tools require a

stationary drill bit 5 in relation to the seabed 27 in order to
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collect good quality data. The surface mounted means to compen-
sate for heave motion 4 are in this respect not ideal and have
errors that result in displacement or force variation at the
drill bit 5. In normal operations these variations are directly
transferred to the drill bit 5 creating soil disturbances under
the drill bit 5. Once the drill bit 5 is advanced to a particu-
lar depth of interest the rotation is stopped and the drill
string 7 is fixed to the seabed template 26 using a stationary
clamp 15. During sampling the errors of the heave motion com-
pensator 4 will be transferred into the seabed template 26 and
from the template intoc the seabed 27. Although the template is
sized in weight and bearing area that residual motions are re-
duced to an acceptable level, the industry is still looking for
improvement.

The clamping means mounted in the seabed template ac-
cording to W002/36931 are embodied as a chuck to clamp the
drill string whilst still enabling the drill string’s rotation.
Various chuck designs exist that allow free rotation while ver-
tically constraining the pipe. This enables controlling the
drill pipe at the lower end (at seabed), which has a major ad-
vantage over control at the top as displacement errors and
force variations errors at the drill bit are much less result-
ing in a better controlled drilling process. Other prior art
offshore drilling installations with surface mounted drilling
equipment only clamp the drill string when sampling is done and
the pipe is not rotating.

According to the invention a method for offshore
drilling and an offshore drilling installation are now proposed
in accordance with one or more of the appended claims.

The chuck used in the offshore drilling installation
of the invention comprises a housing that is supported by the
seabed template, wherein in said housing wedge-shaped clamping
means are provided for clamping the drill string, which wedge-
shaped clamping means have a rotation enabling coupling with
said housing and that the wedge-shaped clamping means are slid-
ably connected with a wedge-shaped backing ring, wherein their
contacting surfaces are oblique with reference to the longitu-
dinal direction of the drill string and tapering upwards when

the wedge-shaped clamping means engage said drill string. Fur-
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ther beneficial features are provided in the dependent claims.

It is for instance beneficial to provide the chuck
with vertical drive means. In that case more weight on bit can
be generated due to the downward thrust available in the drive
means compared to surface control, as the drill string will in
the latter case be more prone to buckling due to its relatively
long unsupported length in the water column. This aspect of the
invention brings about the possibility to drill in hard for-
mations:

- at relative shallow water where insufficient weight
can be added due to the limited length available;

- at the very top layer of the ground as the drive
means can generate the required downward force when the drill
string is radially supported by the chuck;

- in general when encountering hard layers drilling
can be done using a drill string with less weight as the drive
means provide the downward thrust without having to rely on the
weight of the drill string itself.

Suitably the chuck is provided with an hydraulic cyl-
inder or cylinders connecting the chuck with the seabed tem-
plate. Hydraulic cylinders are well known and effective drive
means which can advantageously be used to drive the chuck in
the vertical direction.

In another preferred embodiment the clamping means are
embodied with a first chuck and a second chuck, which are both
arranged for clamping the drill string whilst enabling the
drill string’s rotation. The drive means of the first chuck and
the second chuck are preferably independently operable. By ar-
ranging that the first chuck and the second chuck are inde-
pendently drivable and are driven repeatedly one after the oth-
er it is possible to push the drill string downwards or pull
the drill string upwards. A continuous feed (rate of penetra-
tion) can then be generated by using these two chucks both hav-
ing their own vertical drive means. By using the chucks in a
repetitive motion, one pushes the string down while the other
is re-stroking to take over the downward motion once the other
chuck reaches its end of stroke. And so further and so forth
until the drill bit reaches the target depth. A statiocnary

clamp may be added as a back-up to continue the work in ‘nor
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mal’ mode in case the drive means of the chucks fail. The two
chucks can also be used in tandem to double the available down-
ward thrust.

One further aspect of the offshore drilling installa-
tion of the invention is that the chuck or chucks can accommo-
date drill string diameters ranging at least from 125 to 250mm.
This large clamping range enables the use of standard drill
pipe and drill collars. The chuck can thus clamp on a large va-
riety of diameters encountered in a drill string like a conven-
tional drill pipe body, a tool joint or drill collar.

The chuck or chucks can preferably be expanded to ena-
ble passing of a drill bit including the drill bit at its lower
end and any tool joint or drill collar above the drill bit. If
the bit can pass the chuck the drill string can be handled in-
dependly from the handling of the seabed template. This makes
handling at the platform deck less complex and allows relative
easy reentry of the drilled hole. Re-entry is sometime required
to replace or inspect the drill bit or to abandon the hole due
to poor weather conditions such that drilling can not commence
or continue and the drill string has to be pulled back to deck.
The seabed template than can remain at the seabed in the same
position above the hole and if the drill bit is replaced when
the weather conditions are favorable again, the drill string
can be lowered into the drilled hole and continue drilling at
the last reached elevation.

Other beneficial features that are independently from
each other applicable and that characterize the chuck or chucks
preferably used in the offshore drilling installation of the
invention are:

-that the wedge-shaped clamping means are fixed to an
inner tube which is connected through bearings with the housing
S0 as to arrange that the inner tube and clamping means can
jointly rotate within the housing yet are unmovable with refer-
ence to the housing in vertical direction;

-that the wedge-shaped backing ring is supported
through bearings by a supporting ring which is drivingly con-
nected with the housing; and

-that the housing is provided with actuator means for
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driving the supporting ring that supports the wedge-shaped

backing ring.

The invention will hereinafter be further elucidated
with reference to the drawing of an exemplary embodiment of an
apparatus according to the invention that is not limiting as to
the appended claims.

In the drawing:

-figure 1 shows an offshore drilling installation ac-
cording to the prior art;

~figure 2 shows a first embodiment of an offshore
drilling installation according to the invention in which a
single chuck is applied;

-figure 3 shows a detail of a second embodiment of an
offshore drilling installation according to the invention in
which two chucks are applied; and

-figure 4 shows a chuck as applied in an offshore
drilling installation according to the invention.

Whenever in the figures the same reference numerals
are applied, these numerals refer to the same parts.

Making reference now to figure 2 offshore drilling in-
stallation according to the invention is shown comprising a
vessel as a platform 1 (alternatively it could be a pontoon or
a jack-up), and further comprising a drill string 7 drivingly
connected with said platform 1 and provided with a heave motion
compensator 4, wherein at its lower end the drill string 7 is
provided with a drill bit 5, and wherein a seabed template 26
suspended with 1lift wires 17 from the platform 1 is placed on a
seabed 27, and wherein clamping means embodied as a chuck 8 are
mounted in the seabed template 26 for fixing the drill string 7
relative to the seabed template 26. The chuck 8 is arranged for
clamping the drill string 7 whilst enabling still the drill
string’s rotation.

Figure 3 shows an alternative arrangement in which the
clamping means are embodied with a first chuck 11 and a second
chuck 12, which are both arranged for clamping the drill string
whilst enabling the drill string’s rotation. Preferably in this
embodiment the first chuck 11 and the second chuck 12 are inde-
pendently operable with independent vertical drive means 13 and
14 to arrange that that the first chuck 11 and the second chuck
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12 can be driven repeatedly one after the other to push the

drill string downwards or pull the drill string upwards. It is
also then possible to arrange that the first chuck 11 and the
second chuck 12 are driven in tandem. Preferably the drive
means for the chucks 11, 12 are embodied as hydraulic cylinder
or cylinders 13, 14 connecting the chucks 11, 12 with the sea-
bed template 26.

One further preferred feature is that the chuck 8 or
chucks 11, 12 can accommodate drill string diameters up to 125
mm and that the chuck 8 or chucks 11, 12 can be expanded to en-
able passing of a drill string 7 including the drill bit 5 at
its lower end and any tool joint or drill collar above the
drill bit 5.

Making now reference to figure 4 relating essentially
to the chuck, it is shown that the chuck comprises a housing 28
that is supported by the seabed template 26, and that in said
housing 28 wedge-shaped clamping means 35 (preferably clamping
blocks) are provided for clamping the drill string 7, which
wedge-shaped clamping means 35 have a rotation enabling cou-
pling with said housing 28. The wedge-shaped clamping means 35
are fixed to an inner tube 40 which is connected through bear-
ings 29, 32 with the housing 28 providing the rotation enabling
coupling with said housing 28 so as to arrange that the inner
tube 40 and the clamping means 35 can jointly rotate within the
housing 28, yet are unmovable with reference to the housing 28
in vertical direction.

Figure 4 further shows that the wedge-shaped clamping
means 35 are slidably connected with a wedge-shaped backing
ring 36, wherein their contacting surfaces are oblique with
reference to the longitudinal direction of the drill string 7
and tapering upwards when the wedge-shaped clamping means 35
engage said drill string 7. The wedge shaped backing ring 36
that is provided in the supporting ring 34 and supported by
said supporting ring 34 is suspended in bearings 30, 31 to al-
low that the wedge shaped 36 ring can rotate freely although it
is vertically constraint by the bearings 30, 31. The supporting
ring 34 is drivingly connected with the housing 28. For the
latter purpose the housing 28 is provided with actuator means

33 for driving the supporting ring 34 that supports the wedge-
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In operation the actuators 33, for instance a set of
hydraulic rams mounted on the housing 28, are used to activate
(move up or down) the supporting ring 34. The clamping means 35
inside the wedged shaped ring 36 can move radially in conse-
quence thereof as explained hereafter. At the same time the
clamping means 35 are vertically constraint in the inner tube
40 that is vertically fixed to the outer housing 28 but -as
mentioned above- the clamping means 35 can rotate freely inside
the housing 28 due to the bearings 29, 32.

The clamping means 35 are connected with the wedge
shaped ring 36 via a sliding mechanism 41. This causes the
clamping means 35 to move outwardly when the wedge shaped back-
ing ring 36 is moving up. Conversely by pushing down the sup-
porting ring 34, the wedge-shaped backing ring 36 will also go
down forcing the clamping means 35 to move inwardly so as to
clamp on the drill string 7.

Seals 38, 39, 37 are provided in the chuck to seal the
housing 28 and allow for pressure compensation and to keep the
moving parts lubricated and free from dirt and debris. When the
clamping means 35 clamp the drill string, the drill string 7 is
vertically constraint within the chuck but can still freely ro-
tate. The housing 28 is connected to the vertical drive means,
in particular hydraulic cylinders 9 to drive the drill string 7
down or up also when the drill string 7 is not rotated.

Although the invention has been discussed in the fore-
going with reference to an exemplary embodiment of the offshore
drilling installation and method for offshore drilling accord-
ing to the invention, the invention is not restricted to the
discussed particular embodiments which can be varied in many
ways without departing from the gist of the invention. The dis-
cussed exemplary embodiments shall therefore not be used to
construe the appended claims strictly in accordance therewith.
On the contrary the embodiments are merely intended to explain
the wording of the appended claims without intent to limit the
claims to the embodiments. The scope of protection of the in-
vention shall therefore be construed in accordance with the ap-
pended claims only, wherein a possible ambiguity in the wording

of the claims shall be resolved using the embodiments.
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CLAIMS

1. Offshore drilling installation comprising a plat-
form (1) selected from the group comprising a vessel, a pon-
toon, a jack-up, and further comprising a drill string (7)
drivingly connected with said platform (1) and optionally pro-
vided with a heave motion compensator (4), wherein at its lower
end the drill string (7) 1s provided with a drill bit (5), and
whereln a seabed template (26) suspendable from the platform
(1) is placeable on a seabed (27), and wherein clamping means
mounted in the seabed template (26) are provided for fixing the
drill string (7) relative to the seabed template (26), wherein
the clamping means are embodied as a chuck (8, 11, 12) which is
arranged for clamping the drill string (7) whilst enabling the
drill string’s rotation, wherein the chuck (8, 11, 12) compris-
es a housing (28) that i1s supported by the seabed template
(26), characterized in that in said housing (28) wedge-shaped
clamping means (35), preferably clamping blocks, are provided
for clamping the drill string (7), which wedge-shaped clamping
means (35) have a rotation enabling coupling with said housing
(28), and wherein the wedge-shaped clamping means (35) are
slidably connected with a wedge-shaped backing ring (36),
wherein their contacting surfaces are cblique with reference to
the longitudinal direction of the drill string (7) and tapering
upwards when the wedge-shaped clamping means (35) engage said
drill string (7).

2. Offshore drilling installation according to claim
1, characterized in that the clamping means are embodied with a
first chuck (11) and a second chuck (12), which are both ar-
ranged for clamping the drill string (7) whilst enabling the
drill string’s rotation.

3. Offshore drilling installation according to claim
2, characterized in that the first chuck (11) and the second
chuck (12) are independently operable.

4. Offshore drilling installation according to any one
of the previous claims 1 - 3, characterized in that the chuck
(8) or chucks (11, 12) can accommodate drill string diameters
ranging at least from 125 to 250mm.

5. Offshore drilling installation according to any one
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of the previous claims 1 - 4, characterized in that the chuck
(8) or chucks (11, 12) can be expanded to enable passing of a
drill string (7) including the drill bit (5) at its lower end
and any tool joint or drill collar above the drill bit (5).

6. Offshore drilling installation according to any one
of the previous claims 1 - 5, characterized in that the chuck
(8) or chucks (11, 12) are each provided with vertical drive
means (9, 13, 14).

7. Offshore drilling installation according to any one
of the previous claims 1 - ¢, characterized in that the chuck
(8) or chucks (11, 12) are provided with an hydraulic cylinder
or cylinders (9, 13, 14) connecting the chuck (8) or chucks
(11, 12) with the seabed template (26).

8. Offshore drilling installation according to any one
of claims 1 - 7, characterized in that the wedge-shaped clamp-
ing means (35) are fixed to an inner tube (40) which is con-
nected through bearings (29, 32) with the housing (28) so as to
arrange that the inner tube (40) and clamping means (35) can
jointly rotate within the housing (28) yet are unmovable with

reference to the housing (28) in vertical direction.

9. Offshore drilling installation according to any one
of claims 1 - 8, characterized in that the wedge-shaped backing
ring (36) 1s supported through bearings (30, 31) by a support-
ing ring (34) which is drivingly connected with the housing
(28).

10. Offshore drilling installation according to claim
9, characterized in that the housing (28) is provided with ac-
tuator means (33) for driving the supporting ring (34) that
supports the wedge-shaped backing ring (36).

11. Method for offshore drilling comprising the steps
of:

-selecting a platform (1) from the group comprising a
vessel, a pontoon, a jack-up;

-providing said platform (1) with a drill string (7):

-providing the platform (1) with a drive (2) for the
drill string (7);

-optionally providing the platform with a heave motion

compensator (4);
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-providing the drill string (7) at its lower end with
a drill bit (5);

-suspending from the platform (1) a seabed template
(26) and placing said seabed template (26) on a seabed (27);

-providing clamping means in the seabed template (26)
for fixing the drill string (7) relative to the seabed template
(z6),

-arranging that the clamping means are embodied with a
first chuck (11) and a second chuck (12), which are both ar-
ranged for clamping the drill string (7) whilst enabling the
drill string’s rotation.

-providing the chucks (11, 12) with vertical drive
means, characterized by providing that the clamping means (35)
for clamping the drill string (7) are wedge-shaped, are provid-
ed with a rotation enabling coupling and are slidably connected
with a wedge-shaped backing ring (36), wherein their contacting
surfaces are oblique with reference to the longitudinal direc-
tion of the drill string (7) and tapering upwards when the
wedge-shaped clamping means (35) engage said drill string (7),
and by arranging that the first chuck (11) and the second chuck
(12) are independently drivable and are driven repeatedly one
after the other to push the drill string (7) downwards or pull
the drill string (7) upwards.

12. Method for offshore drilling comprising the steps
of:

-selecting a platform (1) from the group comprising a
vessel, a pontoon, a jack-up:

-providing said platform (1) with a drill string (7);

-providing the platform (1) with a drive (2) for the
drill string (7);

-optionally providing the platform with a heave moticn
compensator (4);

-providing the drill string (7) at its lower end with
a drill bit (5);

-suspending from the platform (1) a seabed template
(26) and placing said seabed template (26) on a seabed (27);

-providing clamping means in the seabed template (26)
for fixing the drill string (7) relative to the seabed template
(ze),
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-arranging that the clamping means are embodied with a
first chuck (11) and a second chuck (12), which are both ar-
ranged for clamping the drill string (7) whilst enabling the
drill string’s rotation.

-providing the chucks (11, 12) with vertical drive
means, characterized by providing that the clamping means (35)
for clamping the drill string (7) are wedge-shaped, are provid-
ed with a rotation enabling coupling and are slidably connected
with a wedge-shaped backing ring (36), wherein their contacting
surfaces are oblique with reference to the longitudinal direc-
tion of the drill string (7) and tapering upwards when the
wedge-shaped clamping means (35) engage said drill string (7),
and by arranging that the first chuck (11) and the second chuck

(12} are driven in tandem.




