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(57) Abregeé/Abstract:
A method and device for establishing a borehole (26) in the seabed (4), comprising setting of a conductor (1), wherein the method

IS characterized in that it comprises: - providing the conductor (1) with a suction module (6); - then lowering the conductor (1) down
to the seabed (4); and - displacing the conductor (1) down Into the seabed (4).

B

.

'

e
ok [ [ f
RO . e s
. M "c'-'-.n:‘-:{\: .«me . m s
.
.

A7 /7]
o~

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




wO 2012/064199 A1 | I I0FI00 0TRSOV O A AR 0 00 AR

CA 028b4°754 2014-05-06

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
18 May 2012 (18.05.2012)

(10) International Publication Number

WO 2012/064199 Al

(51)

(21)

(22)

(25)

(26)
(30)

(71)

International Patent Classification:
E21IB 7/128 (2006.01) E21IB 21/08 (2006.01)

International Application Number:
PCT/NO2011/000313

International Filing Date:
8 November 2011 (08.11.2011)

Filing Language: English
Publication Language: English
Priority Data:

20101583 9 November 2010 (09.11.2010) NO

Applicant (for all designated States except US). AGR
SUBSEA AS [NO/NOJ; Postboks 163, N-5342 Straume

(NO).

(72) Inventors; and

(75) Inventors/Applicants (for US only): HAMMERS-
MARK, Jon, Arne [NO/NO]; Bassviktangen 18A,
N-5355 Knarrevik (NO). EIKEMO, Bernt [NO/NOJ;
Nye Sadalsveien 185, N-5099 Bergen (NO).

(74) Agent: HAMSO PATENTBYRA ANS; P.O. Box 171,
N-4302 Sandnes (NO).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME., MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

[Continued on next page]

(534) Title: METHOD AND DEVICE FOR ESTABLISHING A BOREHOLE IN THE SEABED

38

44

(57) Abstract: A method and device for establishing a borehole
(26) 1n the seabed (4), comprising setting of a conductor (1),
wherein the method 1s characterized in that it comprises: - provid-
ing the conductor (1) with a suction module (6); - then lowering
the conductor (1) down to the seabed (4); and - displacing the
conductor (1) down into the seabed (4).



CA 028b4°754 2014-05-06

WO 2012/064199 A1 MU AN A0 R AN A

NO, NZ, OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RU, TJ, TM), Furopean (AL, AT, BE, BG, CH, CY, CZ,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT,
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS,
ZM, ZW. SE, SL, SK, SM, TR), OAPI (BF, BJ, CF, CG, CIL CM,

GA, GN GW, ML, MR, NE, SN, TD, TQG).

(84) Designated States (unless otherwise indicated, for every ’ > 0Q, ’ ’ » NE, SN, 1D, TG)
kind of regional protection available). ARIPO (BW, GH, Published:

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

: — 'th int {1 / h { (Art. 21(3
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, with international search report (Ar (3))



10

15.

20

CA 28547154 2017-03-24

METHOD AND DEVICE FOR ESTABLISHING A BOREHOLE IN THE SEABED

This invention concerns a method for establishing a borehole in the seabed. More

particularly, it concerns a method for establishing a borehole in the seabed,
comprising setting of a conductor. The invention also comprises a device for practising

the method.

During establishment of a borehole in the seabed, typically in context of drilling a
petroleum well, it is customary first to set a conductor (or tailpipe). Traditionally, a
hollow is flushed out in the seabed, after which a conductor is set within the hollow,

The hollow around the conductor is filled with concrete. Normally, this work is carried

out before a drilling rig arrives at the drilling site.

Depending on the nature of the seabed, it may prove difficuit to descend to the
desired depth of the hollow. It may also occur that the hollow falls in partially before

the conductor is in position. Moreover, experience goes to show that the conductor
may remain standing deviating somewhat from a vertical position, which may render

the further drilling operation somewhat difficult.

Prior art for setting of a conductor frequently involves a relatively large number of
transports of equipment between the surface of the sea and the seabed as well as

connection of pipes for supply and transport away of fluids.

The object of the invention is to remedy or to reduce at least one of the disadvantages

of the prior art, or at least to provide a useful alternative to the prior art.

A method for establishing a borehole in the seabed is provided, comprising setting of a

conductor, wherein the method is characterized in that it comprises:
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- providing the conductor with a suction module;

- then lowering the conductor down to the seabed; and

- displacing the conductor down into the seabed.

Typically, a suction module comprises a coupling structured in a manner allowing it to
receive a pump. Further, a suction module is provided with necessary pipe couplings
for allowing subsequent work operations, which are known per se, to be carried out.
Normally, the suction module is also provided with necessary valves for being able to
control fluid flows. The valves may also comprise closing valves, directional control

valves and regulating valves. Advantageously, the suction module may be releasably

connected to the conductor.

The conductor may communicate with a first pump pipe for connection to a pump
module, given that the method may comprise lowering a pump module down to the

suction module, wherein the pump of the pump module is connected to a return

conduit extending to the surface of the sea.

The suction module renders possible to use of so-called riserless mud recovery (RMR).

This is also suitable for being able to pump drill cuttings from the first phase of the

drilling onto a waste disposal site on the seabed.

During the drilling rotation of the conductor, drilling fluid is not supplied, and the
relatively modest amount of mass, which is liberated through drilling by means of the

ring-shaped drilling tool, is mixed with water and flows upwards to a location above

the seabed.

The method may comprise connecting the conductor to a drill pipe. The method

ensures that the conductor, after disconnection from the drill string, remains standing

substantially upright in the seabed.

Further, the method may comprise providing a lower portion of the conductor, when in
an operational position, with a ring-shaped drilling tool. When the conductor is
connected to a drill string, or to some other suitable rotatable pipe string, the
conductor may, during rotation about a longitudinal axis thereof, displace the

conductor down into the seabed and to a desired depth, even when experiencing

difficult ground conditions.

The method may comprise providing the conductor with a base ("Permanent Guide

Base” in English) before lowering the conductor down to the seabed and bringing, by
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virtue of rotation and displacement, the conductor down into the seabed until the base

impacts the seabed.

By so doing, an additional work operation, which comprises lowering a base plate

down and around the conductor on the seabed, is avoided.

The method may be carried out by means of a conductor for setting during

establishment of a borehole in the seabed, wherein the conductor is characterized in

that it is provided with a suction module.

The suction module may constitute a transition comprising necessary pipe connections

from the conductor onto pumping equipment for the RMR system. Thus, the conductor
may communicate with a pump pipe for connection to a pump module. The suction

module may constitute a component between the conductor and the drill pipe.

The suction module may be provided with guide posts having guide ropes extending to

the surface.

In one embodiment, the conductor is provided both with a base and a suction module

before being releasably connected, typically by means of an adapter ("Running Tool”

in English), to the drill pipe. In an alternative embodiment, the conductor may be

connected to a rope before lowering the conductor down to the seabed.

When in an operational position, a lower portion of the conductor may be provided
with a ring-shaped drilling tool. The ring-shaped drilling tool may comprise a shear
made of a relatively hard material, or it may be provided with a relatively hard

coating, generally comprising hard bodies, for example carbides.

The ring-shaped drilling tool may have an external diameter being insignificantly

larger than the external diameter of the conductor, whereas the inner diameter of the

drilling tool may be insignificantly smaller than the inner diameter of the conductor.

As mentioned, the conductor may be provided with a base.

The conductor may be provided with a fixed base structured to bear against the

seabed when the conductor has been displaced to a desired depth in the seabed.

A ring-shaped borehole is formed in the seabed as the conductor, which may be
subject to rotation, is progressively displaced downwards. The displacement is
terminated when the base impacts the seabed sufficiently, after which the adapter

between the drill pipe, possibly the cable, and the suction module is disconnected.
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A pump module comprising a pump is then lowered down onto the suction module,
wherein a pipe coupling of the pump module fits onto a pipe communicating with the
conductor. A pump outlet of the pump module is connected to a pipeline extending,
typically, to the surface of the sea, and generally to a drilling rig being used for the
drilling. In a first phase of the drilling, the pipeline may be conducted to a waste

disposal site on the seabed.

The drill pipe with a drill bit is then displaced into the suction module and downwards
within the conductor, thereby drilling out mass located within the conductor, and then
further down into the ground whilst drilling fluid flows downwards through the drill
pipe onto the drill bit and returns, via the borehole and the conductor, to the pump,

which pumps the drilling fluid and drill cuttings entrained therein to a desired location.

When the borehole has reached the desired depth, the drill pipe is pulled up and is
disconnected from the conductor. A first casing is set, cemented and hung off in the
conductor in @ manner known per se. The cement displaces the drilling fluid located

within the annulus between the first casing and the borehole.

Cement is pumped down until e.g. a change in the operating condition of the pump

indicates that the cement has filled the annulus and is flowing into the pump. Water is

then flushed through the pump.

Upon curing of the cement, the drilling of a smaller borehole for the next casing
continues in a manner known per se. The drilling fluid may typically flow back via the
borehole and the first casing and onwards to the pump via a second pump pipe having

an inlet thereof located above the first casing.

Upon completing the drilling, the suction module is released from the conductor and is
pulled to the surface together with the drill pipe, whereas the high-pressure connector
of the casings remains on the seabed prepared for oncoming connection of blow-out

preventers (BOP), and for continued drilling, for example down into a reservoir.

During the work, the pump module is provided with a light and a camera so as to
allow monitoring of the work area on the seabed. The pump pumps the drilling fluid

away from the borehole, thereby ensuring that the surroundings have clean water,

which improves the monitoring possibility significantly.

The method and the device according to the invention allow for a significant saving of
time during establishment of a borehole. This also ensures that the conductor is

located in a desired position and direction within the seabed. The invention aliows for
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a virtually pollution-free establishment of a borehole, which is becoming progressively

more important when drilling is carried out in regions with a fragile nature.

Further, it is a significant advantage that the method may be practised when using a

weighted drilling fluid, whereby dangers related to shallow gas pockets may be

handled in a satisfactory manner.

Hereinafter, an example of a preferred method and embodiment is described and

depicted in the accompanying drawings, where:

Fig. 1

Fig. 2

Fig. 3

Fig. 5

Fig. 6

Fig. 7

shows a side view of a conductor according to the invention provided with

a base and a suction module, the conductor of which is ready to be drilled

down into the seabed;

shows the conductor drilled down into the seabed, and after having

positioned a pump module onto the suction module;

shows the conductor after having set casings, and after having terminated

the drilling and having retrieved the pump module from the suction

module;
shows a section III-III in fig. 3;
shows, in larger scale, a cut-out section of fig. 4;

shows the conductor as the suction module is being disconnected from the

conductor; and

shows the conductor provided with a protective cap and prepared for

mounting of wellhead valves.

In the drawings, reference numeral 1 denotes a conductor having, when in an

operational position, a lower end portion provided with a ring-shaped drilling tool 2

structured in a manner allowing it to be drilled down into a seabed 4. The drilling tool

2 is formed as a corrugated ring of approximately the same internal and external

diameters as those of the conductor 1.

The conductor 1 is provided with a fixed, surrounding base 6 located at a particular

distance from the drilling tool 2. The base 6 comprises a structure 8 provided with a

number of guide post attachments 10 and a skirt 12.

At an upper portion thereof, when in an operational position, the conductor 1 is
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provided with a suction module 14. The suction module 14 is releasably connected to
the conductor 1 by means of grooved pins 16, known per se, which are locked onto
the suction module by means of pivotal locking spindles 18, see fig. 5. The locking
spindles 18 are structured in a manner allowing them to be rotated by a mini-

submarine (not shown), i.e. a ROV (Remotely Operated Vehicle).

The suction module 14 is formed with guide posts 20 and guide ropes 22 extending to
a drilling vessel (not shown). The guide ropes 22 and the guide posts 20 are
structured in a manner allowing them to guide a pump module 24 to a position on the

suction module, see fig. 2. The suction module 14 is formed in a manner allowing it to

catch drilling fluid being returned from a borehole 26.

The pump module 24 comprises a pump 28 which, at a suction side thereof, is
selectively connected to a first pump pipe 30 communicating with the conductor 1, a
second pump pipe 32 having an inlet thereof at a higher location, see fig. 4, and a

water inlet (not shown). An outlet 34 of the pump 28 communicates with the drilling

vessel (not shown),

The conductor 1, the base 6 and the suction module 14 have been assembled into a

unit before being connected to a drill pipe 38 by means of an adapter 36.

In this preferred, exemplary embodiment, the adapter 36 is connected to the suction

module 14 by means of a bayonet connector 40. The suction module 14 and the

adapter 36 constitute components 42 for connection of the conductor 1 to the drill

pipe 38.

The conductor 1 is lowered down to the seabed 4, see fig. 1, after which the drill pipe

38, along with the conductor 1, is rotated about a longitudinal axis 44 thereof. Whilst
under rotation, the conductor 1 is displaced downwards into the seabed at the same
time as the drilling tool 2 liberates mass, which mixes with water and flows upwards,

thereby allowing the conductor 1 to penetrate further down into the seabed 4.

When the base 6 has impacted the seabed 4, i.e. the skirt 12 in the embodiment
shown has penetrated at least partially into the seabed 4, the rotation of the

conductor 1 is terminated. Normally, the adapter 36 is disconnected from the suction
module 14 before tightening the guide ropes 22 and lowering the pump module 24

and attaching it to the suction module 14.

The drill pipe 38, now having a drill bit (not shown) mounted thereon, is displaced

down into the conductor 1 and further down into the seabed 4 whilst being rotated
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about the longitudinal axis 44. Drilling fluid, which may be weighted, is pumped down
through the drill pipe 38 and flows back, i.e. between the borehole 26 and the
conductor 1 and the drill pipe 38, to the pump 28 via the first pump pipe 30. The

drilling fluid flows from the outlet 34 of the pump 28 and onwards to the drilling vessel

(not shown).

The drilling is terminated at a desired depth. The drill pipe 38 is pulled up, and a first
casing 46 is set and hung in a manner known per se. Then the drill pipe 38 is
displaced, by means of a smaller drill bit (not shown), down to the bottom (not
shown) of the borehole 26, after which cement is pumped down through the drill pipe
38. The cement displaces the drilling fluid around the first casing 46 and also fills the

interior of the conductor 1 until cement flows through the first pump pipe 30 and

onwards to the pump 28.

The cement changes the operating condition of the pump 28, which may be observed
on the surface. The downward pumping of cement is stopped, and the water inlet (not

shown) of the pump 28 is opened in order to clean the pump 28 and the outlet 34.

The drilling of a borehole (not shown) for a second casing 48 may then be initiated.
Drilling fluid is now flowing back internally in the first casing 46 and onwards to the

pump 28 via the second pump pipe 28, the inlet of which is located above the first

casing 46.

The second casing 48 is cemented in a manner similar to that described for the first

casing 46.

When the drilling operation is completed, the pump module 24 is retrieved first, after
which the adapter 36 is connected to the suction module 14. Then the suction module

14 is released from the conductor 1, after which the suction module 14 follows the drill

pipe 38 upwards to the drilling vessel (not shown), see fig. 6.

High-pressure connectors belonging to the first and the second casings 46, 48 are
standing, together with the conductor 1 and the base 6, on the seabed prepared for

receiving wellhead valves (not shown).



CA 02854754 2016-10-25

8

The invention claimed is:

1. A method for establishing a borehole in a seabed, the method comprising:

setting a conductor;

providing a surrounding base that is fixedly connected to the conductor;

prdviding a suction module at a top end of the conductor;

providing a pump being in fluid communication with the conductor, the pump
having an outlet that is connectable to a pipeline extending to a surface of the sea or to
a waste disposal on the seabed;

connecting the conductor to a drill pipe and then lowering the conductor down to

the seabed;
displacing the conductor down into the seabed until the fixed surrounding base

bears against the seabed; and
creating the borehole such that drilling fluid and drilling out mass flow back via

the borehole and the conductor to the pump.

2. The method according to claim 1, wherein the method further comprises:

providing the drill pipe with a drill bit;

and displacing the drill pipe provided with the drill bit into the conductor and
further down into the seabed such that drilling fluid, drilling out mass and drill cuttings

flow back via the borehole and the conductor to the pump.

3. The method according to claim 1, wherein the method further comprises:
providing a lower portion of the conductor, when in an operational position, with a
ring-shaped drilling tool, and

by virtue of displacement, lowering the conductor down into the seabed.

4. The method according to claim 1, wherein the method further comprises: positioning

a first casing in the borehole; and
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pumping cement down the drill pipe such that the cement displaces the drilling

fluid around the first casing, fills an interior of the conductor, and flows onwards to the

pump.

5. The method according to claim 4, wherein the method further comprises: drilling a
borehole for a second casing such that drifling fluid and drill cuttings flow back internally
In the first casing and onwards to the pump via an inlet in the suction module above the
first casing;

positioning, in the borehole, a second casing provided with a high-pressure

connector at an upper end;
hanging off the second casing in the first casing; and

pumping cement down the drill pipe such that the cement displaces the drilling

fluid around the second casing until cement flows to the pump.

6. The method for establishing a borehole in a seabed of claim 1, wherein the borehole

IS configured to permit extraction of petroleum.

/. The method for establishing a borehole in a seabed of claim 3, wherein the conductor

IS lowered down into the seabed by virtue of displacement and rotation.

8. A conductor apparatus for establishment of a borehole in a seabed, the apparatus
comprising:

a conductor,

a surrounding base that is fixedly connected to the conductor,

an external first pump pipe provided at an upper portion of the conductor, the
external first pump pipe commuhicating with the conductor, and a

releasable member configured to releasably connect a suction module, the
releasable member being provided at a top end of the conductor,

wherein the external first pump pipe is fixed with the conductor.
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9. The conductor apparatus according to claim 8, wherein a lower portion of the

conductor, when in an operational position, is provided with a ring-shaped drilling tool.

10. The conductor apparatus according to claim 9, wherein the ring-shaped drilling tool

s formed as a corrugated ring of approximately the same internal and external

diameters as those of the conductor.

11. The conductor apparatus of claim 8, wherein the borehole Is configured to permit

extraction of petroleum.

12. A°suction module structured for releasable connection to a conductor, the suction

module comprising:
a locking member configured to releasably connect to the conductor at a top end

of the conductor;
and a guide member configured to guide a pump module to a position on the
suction module, the pump module comprising a pump which, at a suction side thereof,
IS selectively connected to a fixed, external first pump pipe connected to the conductor,
wherein the pump module comprises a pump outlet configured to direct drill

cuttings to at least one of a waste disposal site and the surface of the sea.

13. A suction module structured for releasable connection to a conductor, the suction

module comprising:
a locking member configured to releasably connect to the conductor at a top end

of the conductor; and

a guide member configured to guide a pump module to a position on the suction
module, the pump module comprising a pump which, at a suction side thereof, is
selectively connected to the conductor,

wherein the pump module comprises a pump outlet configured to direct drill
cuttings to at least one of a waste disposal site and the surface of the sea, and

wherein the suction module is provided with attachments which, via at least one

intermediate component, fit onto a drill pipe.
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14. The suction module according to claim 13, wherein the pump outlet of the pump

module is connected to a pipeline extending to the surface of the sea.

15. The suction module according to claim 14, wherein the pump outlet of the pump

module is connected to a pipeline extending to the waste disposal site.
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