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Description

[0001] The present invention relates to a completion
arrangement and particularly, to a completion arrange-
mentforahydrocarbon (e.g. oilor gas) and/or aninjection
(e.g. water or gas) well.

[0002] When an oil/gas wellis drilled, extraction equip-
ment is inserted into an oil/gas reservoir from which
oil/gas will be produced to the surface. A bore is drilled
into the oil/gas reservoir and production tubing is intro-
duced into the bore. The oil/gas well has then to be "com-
pleted”, which entails running a completion section into
the well to enable extraction of hydrocarbons from the
reservoir for transfer to the surface via the production
tubing. It is generally desired that the completion section
is ideally located at, or extends into, the bottom (or total
depth) of the well.

[0003] A number of "completion" devices exist, for ex-
ample, "openhole completions", i.e. where a packer is
provided on tubing above an "openhole" (an openhole
being an uncased portion of a well bore), or "inflow control
devices", i.e. a tubing section provided with devices to
control flow of fluid from the reservoir to the interior of
the tubing section in a producing well and control flow of
fluid from the tubing section to the reservoirin an injection
well.

[0004] In current completion techniques, when the
completion is "run-in" to the well, it is the weight of the
completion string that urges the completion to the end of
the well.

[0005] However, such techniques are problematic in
that the completion may get stuck due to entrained rock
and debris accumulated at the head of the completion.
Additionally, there may be "burrs" in the openhole section
of the well caused by the drilling process, and the com-
pletion may also become stuck when it encounters these
"burrs".

[0006] Under the current techniques, if the completion
becomes stuck as described above, then remedial ac-
tions (such as "jarring" the completion string) are taken
to free the completion in an attempt to insert the comple-
tion section further into the well bore. Unfortunately,
these remedial actions are not always successful, which
leads to the well being completed as is or side-tracked.
The problem of the completion becoming stuck is a par-
ticular problem in long horizontal wells.

[0007] WO 2008/043985 describes drilling a lower
completion into a pre-drilled wellbore with casing liner. A
casing liner is a tubular section that conventionally is
‘pushed’ into the pre-drilled hole to total depth. Once to
total depth, the casing liner is cemented into place by
pumping cement into the space between the reservoir
rock and the casing liner (tubular section). The cement
is required for structural integrity and to hold the casing
liner in place. In order for hydrocarbons to reach the pro-
duction tubing to flow to the surface, it is necessary that
the casing liner be perforated using perforating charges
to connect the production tubing space to the reservoir
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rock.

[0008] GB 2416551 discloses the drilling of a wellbore
using a drill string having a first non-porous portion, a
second porous portion and a drill bit. GB 2416551 also
discloses a downhole filter having openings with outer
widths less than the inner widths so that sand or other
particulates which are prevented from passing through
the openings will tend to be retained on the outside of
the filter.

[0009] WO 2005/042916 discloses a method of run-
ning a bore-lining tubing string into a bore which com-
prises running a tubing string, typically a liner string, into
abore while agitating the string. The agitation of the string
reduces the friction between the string and the bore wall
and thus facilitates the translation of the string into the
bore. The agitation may also take place while the tubing
is being cemented in the bore. Pressure pulses may be
applied to fluid in the bore, which fluid may be cement
slurry.

[0010] EP 0713951 discloses a method and apparatus
for drilling and completing a bore hole. Generally, the
method comprises the steps of positioning a workstring
in the well, with the workstring having attached thereto a
bottom hole assembly. The bottom hole assembly may
contain a bit for rotary drilling a bore hole; and, a drilling
motor, operably associated with the bit, for rotating said
drilling means. The method further includes the steps of
circulating a fluid in the workstring so that the motor ro-
tates the bit means; and, drilling the bore hole through a
target reservoir. In one disclosed embodiment in EP
0713951, the workstring string is a production string, and
the production string is attached to an isolation safety
valve member for isolating the well and the bore hole
from pressure.

[0011] EP 0697501 discloses anintegrated drilling and
evaluation system for drilling, logging and testing a well
which comprises a drill string, a drill bit carried on a lower
end of the drill string for drilling a well bore, logging while
drilling means included in the drill string for identifying
subsurface zones of formations of interest, packer means
carried on the drill string above the drill bit for sealing a
zone or formation of interest below the packer means,
and a fluid testing means included in the drill string for
controlling the flow of well fluid from the zone or formation
of interest into the drill string. The system allows one or
more subsurface zones or formations of interest in a well
to be drilled, logged and tested without the necessity of
removing the drill string from the well.

[0012] WO 2007/094900 discloses a method of com-
pleting a well. The well may be a producing well or an
injection well. In one embodiment disclosed in WO
2007/094900, the method includes identifying technical
issues associated with a well; selecting a technology to
address each technical issue; defining criteria for each
selected technology to determine when to deploy the se-
lected technology inthe well, wherein each selected tech-
nology remains dormant until the criteria are met; and
integrating the technologies into a well completion profile
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stored in. memory and utilized in the deployment of the
technologies into the well. The method provides the abil-
ity to proactively address technical issues to reduce work-
overs and interventions for a well.

[0013] The present invention seeks to provide for a
completion arrangement having advantages over known
such completions.

[0014] Accordingtoan aspect of the presentinvention,
there is provided a completion arrangement for a drilled
hydrocarbon well bore comprising: a completion section
arranged to be coupled to production tubing, and having
means to allow hydrocarbons to pass therein from res-
ervoir rock in which the well bore is formed, said means
also arranged to serve as flushing portals, whereby drill-
ing fluid introduced into said production tubing is ar-
ranged to flow via said means into a space between said
production tubing and said well bore and circulate in said
space; and impacting formations, operable by being driv-
ingly moveable relative to the drilled well bore, wherein
one, or both, of arranging said means to permit circulation
of said drilling fluid in said space and operation of said
impacting formations removes obstructing material from
the drilled well bore, for return to surface by way of said
space, during insertion of the completion arrangement
into the well bore.

[0015] An advantage of the present invention is that
debris around the completion arrangement during an in-
sertion process can be removed by: (i) flushing drilling
fluid through said means which, during production, are
arranged to allow hydrocarbons to pass into the produc-
tion tubing from reservoir rock in which the well bore is
formed, but which, during the insertion process, allow
drilling fluid to enter a space around the production tub-
ing; and (ii) driving the impacting formations. Thus, with
the above two features, the completion section is less
likely to become stuck when being "run-in" to the well.
[0016] In this particular invention the lower completion
can be set into the openhole section without cementing.
Once the well is put into production, the hydrocarbon
from the reservoir rock is drawn into the space created
by the openhole packers. The hydrocarbon then flows
from the space, through nozzles in the flow restrictors
into the production tubing and then on to the surface. If
this particular arrangement was to be cemented, then
connection between the production tubing and the res-
ervoir will be required via perforating charges. However,
in the present invention, cementing is not required and
the stability of the openhole section is maintained by the
strength of the reservoir rock.

[0017] Asmentioned, cementingis notrequired for this
invention since the type of lower completion serves a
different purpose - this is an openhole completion with
openhole packers and flow restrictors.

[0018] The invention is further advantageous in that it
enhances completion deployment and allows longer
completions to be run, thereby providing completion ca-
pabilities for extended reach applications.

[0019] Theimpacting formations are operable to crush,
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cut, abrade, scrape, pound or grind material and forma-
tions in the well bore.

[0020] Also, said meansto allow hydrocarbons to pass
therein from reservoir rock in which the well bore is
formed may comprise flow restrictors having at least one
nozzle.

[0021] Preferably, said impacting formations comprise
a drill bit or ream-in shoe.

[0022] Conveniently, said impacting formations are op-
erable by rotating said production tubing, to which said
impacting formations are coupled via said completion
section.

[0023] If required, the completion arrangement further
comprises a motor coupled between said completion
section and said impacting formations and arranged to
control operation of said impacting formations.

[0024] Further, said motor comprises a mud motor op-
erable by means of drilling fluid supplied thereto through
said production tubing and completion section.

[0025] Preferably, said drilling fluid further serves to
lubricate said impacting formations.

[0026] According to another aspect of the present in-
vention, there is provided production tubing for a hydro-
carbon well, comprising a completion arrangement as
described above.

[0027] According to a further aspect of the present in-
vention, there is provided a method of completing a drilled
hydrocarbon well bore, comprising the steps of: inserting
a completion arrangement into said drilled well bore, the
completion arrangement comprising a completion sec-
tion having means for allowing hydrocarbons to pass
therein from reservoir rock in which the well bore is
formed, said means also arranged to serve as flushing
portals whereby drilling fluid introduced into the comple-
tion section via production tubing is arranged to flow via
said means into a space between said completion ar-
rangement and said well bore and circulate in said
space ; and at least one of introducing drilling fluid into
said completion arrangement for flow via said means into
said space and/or driving said impacting formations so
as to move relative to the drilled well bore to remove
obstructing material from the drilled well bore during in-
sertion of the completion arrangement into the well bore.
[0028] Preferably, said driving step comprises rotating
said production tubing to drive said impacting formations.
[0029] If required, the method further comprises the
step of: locating, between said completion section and
said impacting formations, a motor; and wherein said
driving step comprises activating said motor by means
of fluid pumped to said motor via production tubing cou-
pled to said completion section such that said motor can
operate said impacting formations.

[0030] The presentinventionisdescribed further here-
inafter, by way of example only, with reference to the
accompanying drawings in which:

Fig. 1 illustrates a cross-sectional side view of an
oil/gas well or an injection well;
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Fig. 2 illustrates a cross-sectional side view of the
well of Fig. 1 into which the presentinvention is being
introduced;

Fig. 3 illustrates a cross-section side view of the well
of Fig. 1 with the present invention located partially
along the well length;

Fig. 4 illustrates a cross-section side view of the well
of Fig. 1 with a particular arrangement of the present
invention located partially along the well length;

Fig. 5illustrates a cross-section side view of the well
of Fig. 1 with the present invention located at total
depth; and

Fig. 6 illustrates a cross-section side view of the well
of Fig. 1 with an alternative arrangement of the
present invention being introduced to the well.

[0031] As mentioned, Fig. 1 illustrates an oil/gas well
or injection well 10. The well 10 comprises a well bore
12 which extends from the surface 14 to oil/gas bearing
rock 16. Part of the well bore 12 is lined with a production
casing 18 to support the walls of the well bore 12 and
prevent collapse of the well bore 12. The part of the well
bore 12 which extends into the oil/gas bearing rock 16
comprises a so-called openhole section 20 which is not
lined with production casing.

[0032] Fig. 2 illustrates the same oil/gas well 10, but
with extraction equipment partially introduced into the
well in a "running-in" process, i.e. the process whereby
extraction equipment is delivered to the oil/gas producing
region of the well. This equipment comprises production
tubing 22 which is located within the production casing
18 and which is formed of a series of tubing sections
connected together by means of couplers 24 arranged
to couple adjacent sections of tubing sections together.
The extraction equipment further comprises a completion
section 26 coupled to an end of the production tubing 22
and which is arranged, upon well completion, to reside
in the portion of the well bore 18 (i.e. the openhole section
20) extending into the oil/gas bearing rock 16. The com-
pletion section 26 is arranged such that fluid can perme-
ate from the surrounding oil/gas bearing rock into an in-
terior section of the completion section 26 such that the
fluid can be transferred to the surface 14 via the produc-
tion tubing 22. Vice versa for an injection well: the injected
fluid is pumped from surface into the production tubing
22 and permeates through the completion section 26 into
the reservoir rock 16.

[0033] In addition to the production tubing 22 and the
completion section 26, the illustrated embodiment of the
completion arrangement of the invention includes a drill
bit 28 coupled to an end of the completion section 26
remote from the end coupled to the production tubing 22.
The drill bit 28 is located at the "front" face of the com-
pletion section 26, i.e. the face of the completion section
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26 which is foremost with respect to its direction of travel
into the openhole section 20.

[0034] Fig. 3 illustrates the same oil/gas well 10 as
Figs. 1 and 2. The features illustrated in Fig. 3 which
correspond to features already described in relation to
Figs. 1 and 2 are denoted by like reference numerals.
[0035] The illustration of Fig. 3 differs from that of Fig.
2 in that the production tubing 22 extends further into the
well bore 12. In Fig. 2, the completion section 26 and drill
bit 28 are located within the production casing 18 of the
lined section of the well bore 12. However, in Fig. 3, the
completion section 26 and drill bit 28 have been inserted
further so as to extend into the openhole section 20 of
the well bore 12.

[0036] The completion section 26 preferably compris-
es a number of different combinations of extraction de-
vices, valves, sensors, measurements, mechanical and
swellable packers etc. In a particular arrangement as il-
lustrated in Fig. 4, which shows a detailed view of the
completion section 26 to illustrate the features thereof,
the completion section 26 is made up of openhole swella-
ble packers 200 (for openhole compartmentalisation)
and Inflow Control devices ("flow restrictors" 202) which
serve two purposes: (i) during the "running in" procedure,
drilling fluid 204 is pumped from surface down to the drill
bit 28 (or ream-in shoe) to circulate and lubricate the com-
pletion section 26 during deployment; and (ii) during a
production phase, hydrocarbons can enter the comple-
tion section 26 from reservoir rock surrounding the com-
pletion section 26, via the flow restrictors 202 and pass
therefrom to the surface via production tubing 22 at-
tached to the completion section 26. Since the flow re-
strictor 202 is formed with a plurality of nozzles 206 ar-
ranged to allow drilling fluid 204 to be injected through
the production tubing 22 into a space 208 (which may be
annular) around production tubing 22, this aids in a lu-
bricating process to ease the passage of the completion
section 26 into the well bore. Should the lubrication proc-
ess fail, or be inadequate to remove debris, etc. and the
completion section 26 becomes stuck, the completion
section 26 can be rotated by means of surface control
(or by a downhole mud motor - see Fig. 5 and the de-
scription relating thereto). However the rotational capa-
bility is secondary to the fact that drilling fluid is being
flushed across the entire completion section 26, rather
than merely at the drill bit 28. By efficiently flushing and
lubricating across the entire lower completion, this may
reduce the need to rotate the drill bit 28. Debris is carried
along the space 208 to surface and since the flow restric-
tors 200 are passing fluid from the production tubing 22
into the space 208, this aids in the flushing process.
[0037] The illustrations of Figs. 2, 3 and 4 are merely
schematic "snapshots" of the process of introducing ex-
traction equipment into the well, and the progress of the
extraction equipment on its route to the position as illus-
trated in Fig. 5.

[0038] Turningnow to Fig. 5indetail, there is illustrated
the same oil/gas well 10 as in Figs. 1to 4. Again, features
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corresponding to those already described are denoted
by like reference numerals.

[0039] Here, the completion section 26 and drill bit 28
have reached total depth, i.e. the maximum extent to
which the bore has previously been drilled. Once the
completion section 26 and drill bit 28 have reached the
total depth, the well 10 is effectively "complete" and an
oil/gas extraction process can commence without limita-
tion that might occur due to incomplete insertion of the
production tubing and completion section.

[0040] The lubrication process has been described
above. Now the operation of the drill bit 28 found in the
illustrated embodiments of the invention will now be de-
scribed in more detail.

[0041] Asdescribed above, in conventional processes
where an oil/gas wellis "completed", the extraction equip-
ment (including a completion section) is introduced into
the well bore, and itis the weight of the completion section
and production tubing that urges the completion towards
the end of the well (i.e. total depth) and pulls the produc-
tion tubing behind it. However, and as mentioned above,
the presence of "burrs" on the walls of the openhole sec-
tion of the well which were introduced by the drilling proc-
ess, or the accumulation of debris in front of the comple-
tion section, may cause the completion section to be-
come stuck. Remedial actions (e.g. "jarring") are possible
which can free the completion section for further insertion
into the well bore, but these are not always effective and
the well may therefore have to be completed without the
completion section reaching total depth.

[0042] By providinga drill bit 28 at the head of the com-
pletion section 26, this allows the completion section 26
to be drilled, or rather reamed into position in the well
bore should the lubrication process fail at some point to
ease passage of the completion section into the well.
Thus, in the illustrations of Figs. 3 to 5 where the com-
pletion section 26 and drill bit 28 are in the openhole
section 20 of the well bore 12, the drill bit can be operated
to, forexample, remove "burrs" from the walls of the open-
hole section 20 and/or to remove debris from in front of
the combined drill/completion section for transfer to, and
removal at, the surface 14. As noted above, such process
is secondary to the main process of providing lubrication
by way of drilling fluid 204 passing through nozzles 26
of the flow restrictors 200. Thus, these features aid in the
flushing process to carry debris to surface and to effi-
ciently lubricate the space during deployment.

[0043] In a preferable arrangement, the drill bit 28 is
rotated by rotating the production tubing 22 at the surface
14 when the drill bit 28 has reached a pre-detemined
depth (e.g. when it has entered the openhole section 20).
By activating the drill bit, the openhole section 20 is
drilled/reamed and this allows the completion section 26
to reach total depth without becoming stuck.

[0044] Another arrangement of the present invention
is illustrated in Fig. 6. The same well 10 as illustrated in
the previous figures is shown and reference numerals
for like features remain the same. However, in the ar-
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rangement of Fig. 6, a motor (preferably a mud motor 30
as illustrated) is provided between the completion section
26 and drill bit 28.

[0045] The mud motor 30 is arranged to drive and con-
trol operation of the drill bit 28 and eliminates the require-
ment to rotate the production tubing 22 at surface 14 to
operate the drill bit 28.

[0046] It should be appreciated that the drill bit 28 and
/or the motor 30 is intended to remain in place once its
final depth has been reached.

[0047] The mud motor 30 operates by means of fluid
pumped from the surface through the production tubing
22 (denoted by arrows A). This fluid activates the mud
motor 30 which, in turn, operates the drill bit 28. The drill
bit 28 preferably comprises a number of nozzles 32 to
allow the drilling fluid to exit a face of the drill bit 28. After
the drilling fluid has exited through the nozzles 32, and
through nozzles 206 in the flow restrictor 200, it can lu-
bricate the drill bit 28 and carry the debris from the face
of the drill bit 28 back through the space between the
production tubing 22 and the walls of the openhole sec-
tion 20 and between the production tubing 22 and the
production casing 28 to the surface 14 (this is indicated
by arrows B).

[0048] Advantages of the presentinvention have been
described above although the present invention is par-
ticularly advantageous when used in the completion of
horizontal wells.

Claims

1. A method of completing a drilled hydrocarbon well
bore (12), comprising the steps of:

inserting a completion arrangement into said
drilled well bore (12), the completion arrange-
ment comprising:

a completion section (26) having means
(202) for allowing hydrocarbons to pass
therein from reservoir rock (16) in which the
well bore (12) is formed, said means (202)
also arranged to serve as flushing portals
whereby drilling fluid introduced into the
completion section (26) via production tub-
ing (22) is arranged to flow via said means
(202) into a space (208) between said com-
pletion arrangement and said well bore (12)
and circulate in said space (208); and
impacting formations (28) coupled to anend
of the completion section (26) ; and

at least one of introducing drilling fluid into said
completion arrangement for flow via said means
(202) into said space (208) and driving said im-
pacting formations (28) so as to move relative
tothe drilled well bore (12) toremove obstructing
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material from the drilled well bore (12) during
insertion of the completion arrangement into the
well bore.

A method according to Claim 1, wherein said driving
step comprises rotating said production tubing (22)
to drive said impacting formations (28).

A method according to Claim 1, further comprising
the step of: locating a motor (30) between said com-
pletion section (26) and said impacting formations
(28); wherein said driving step comprises activating
said motor (30) by means of fluid pumped to said
motor (30) via production tubing (22) coupled to said
completion section (26) such that said motor (30)
can operate said impacting formations (28).

A method according to Claim 1, 2 or 3, comprising
introducing drilling fluid into said completion arrange-
ment for flow via said means (202) into said space
(208) to remove obstructing material from the drilled
well bore (12), and then permitting hydrocarbons to
flow from said space (208) via said means (202) to
be produced to surface (14) via production tubing
(22).

A method according to any preceding Claim, com-
prising both introducing drilling fluid into said com-
pletion arrangement for flow via said means (202)
into said space (208) and driving said impacting for-
mations (28) so as to move relative to the drilled well
bore (12) to remove obstructing material from the
drilled well bore (12) during insertion of the comple-
tion arrangement into the well bore (12).

Amethod according to any preceding Claim, wherein
the impacting formations (28) comprise a drill bit
and/or a ream-in shoe.

A completion arrangement for a drilled hydrocarbon
well bore (12) comprising:

a completion section (26) arranged to be cou-
pled to production tubing (22) and having means
(202) to allow hydrocarbons to pass therein from
reservoir rock (16) in which the well bore (12) is
formed, said means (202) also arranged to serve
as flushing portals, whereby drilling fluid intro-
duced into said production tubing (22) is ar-
ranged to flow via said means (202) into a space
(208) between said production tubing (22) and
said well bore (12) and circulate in said space
(208); and

impacting formations (28) coupled to an end of
the completion section (26) and being operable
by being drivingly moveable relative to the drilled
well bore (12),

wherein one, or both, of arranging said means
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10.

1.

12.

13.

(202) to permit circulation of said drilling fluid in
said space (208) and operation of said impacting
formations (28) removes obstructing material
from the drilled well bore (12), for return to sur-
face (14) by way of said space (208), during in-
sertion of the completion arrangement into the
well bore (12).

An arrangement according to Claim 7, wherein said
means (202) to allow hydrocarbons to pass therein
from reservoir rock (16) in which the well bore (12)
is formed comprise flow restrictors (202) having at
least one nozzle (206).

An arrangement according to Claims 7 or 8, wherein
said impacting formations comprise (28) a drill bit
and/or a ream-in shoe.

An arrangement according to any one or more of the
preceding claims, wherein said impacting formations
(28) are operable by rotating said production tubing
(22), towhich said impacting formations (28) are cou-
pled via said completion section (26).

An arrangement according to any one or more of the
preceding claims, further comprising a motor (30)
coupled between said completion section (26) and
impacting formations (28) and arranged to control
operation of said impacting formations (28).

An arrangement according to Claim 11, wherein said
motor (30) comprises a mud motor operable by
means of drilling fluid supplied thereto through said
production tubing (22) and completion section (26).

An arrangement according to any one or more of the
preceding claims, wherein said drilling fluid further
serves to lubricate said impacting formations (28).

Patentanspriiche

1.

Verfahren zum Fertigstellen eines gebohrten Koh-
lenwasserstoffbohrlochs (12) umfassend die Schrit-
te:

Einflhren einer Fertigstellungsanordnung in
das gebohrte Bohrloch (12), wobei die Fertig-
stellungsanordnung umfasst:

einen Fertigstellungsabschnitt (26) mit Mit-
teln (202) zum Ermdglichen, dass Kohlen-
wasserstoffe durch die selben aus Spei-
chergestein (16) strémen, in dem das Bohr-
loch (12) gebildet ist, wobei die Mittel (202)
auch als Spilungsportale ausgebildet sind,
wodurch das in den Fertigstellungsab-
schnitt (26) durch eine Foérderleitung (22)
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eingefiihrte Bohrfluid so ausgebildet ist,
dass esdurch die Mittel (202) in einen Raum
(208) zwischen der Fertigstellungsanord-
nung und dem Bohrloch (12) flieRt und in
dem Raum (208) zirkuliert; und
Schlaganordnungen (28), welche miteinem
Ende des Fertigstellungsabschnitts (26) ge-
koppelt sind; und

mindestens eines von Folgenden: das Ein-
fuhren eines Bohrfluids in die Fertigstel-
lungsanordnung, damit es durch die Mittel
(202) in den Raum (208) flieRen kann, und
das Antreiben der Schlaganordnungen (28)
so dass diese relativ zum gebohrten Bohr-
loch (12) bewegt werden, um ein verstop-
fendes Material aus dem gebohrten Bohr-
loch (12) wahrend des Einfihrens der Fer-
tigstellungsanordnung in das Bohrloch zu
entfernen.

Verfahren nach Anspruch 1, wobei der Schritt des
Antreibens das Drehen der Férderleitung (22) um-
fasst, um die Schlaganordnungen (28) anzutreiben.

Verfahren nach Anspruch 1, ferner umfassend den
Schritt des: Positionierens eines Motors (30) zwi-
schen dem Fertigstellungsabschnitt (26) und den
Schlaganordnungen (28); wobei der Schritt des An-
treibens das Aktivieren des Motors (30) mittels eines
Fluids umfasst, welches zum Motor (30) durch eine
Forderleitung (22) gepumpt wird, welche mit dem
Fertigstellungsabschnitt (26) gekoppelt ist, sodass
der Motor (30) die Schlaganordnungen (28) antrei-
ben kann.

Verfahren nach Anspruch 1, 2 oder 3, umfassend
das Einfiihren eines Bohrfluids in die Fertigstellungs-
anordnung, zum Flieen durch die Mittel (202) in den
Raum (208), um verstopfendes Material aus dem
gebohrten Bohrloch (12) zu entfernen, und dann das
Ermdglichen, dass Kohlenwasserstoffe vom Raum
(208) durch die herzustellenden Mittel (202) Giber die
Forderleitung (22) zur Oberflache (14) strémen.

Verfahren nach einem der vorhergehenden Ansprii-
che, umfassend sowohl das Einfiihren des Bohrflu-
ids in die Fertigstellungsanordnung zum FlieRen
durch die Mittel (202) in den Raum (208) als auch
das Antreiben der Schlaganordnungen (28), sodass
diese sich relativ zu dem gebohrten Bohrloch (12)
bewegen, um das verstopfende Material aus dem
gebohrten Bohrloch (12) wahrend des Einfiihrens
der Fertigstellungsanordnung in das Bohrloch (12)
zu entfernen.

Verfahren nach einem der vorhergehenden Ansprii-
che, wobei die Schlaganordnungen (28) einen Bohr-
meilel und/oder einen Raumerschuh umfassen.
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7.

10.

1.

12.

Fertigstellungsanordnung fiir ein gebohrtes Kohlen-
wasserstoffbohrloch (12), umfassend:

einen Fertigstellungsabschnitt (26), welcher
zum Koppeln mit der Férderleitung (22) ausge-
bildet ist, und welcher Mittel (202) aufweist, zum
Ermdglichen, dass Kohlenwasserstoffe durch
den selben aus Speichergestein (16) stromen,
in dem das Bohrloch (12) gebildet ist, wobei die
Mittel (202) auch als Spilungsportale ausgebil-
det sind, wodurch das in die Férderleitung (22)
eingeflihrte Bohrfluid so ausgebildetist, dass es
durch die Mittel (202) in einen Raum (208) zwi-
schen der Forderleitung (22) und dem Bohrloch
(12) fliet und in dem Raum (208) zirkuliert; und
Schlaganordnungen (28), welche mit einem En-
de des Fertigstellungsabschnitts (26) gekoppelt
sind, und welche so ausgebildet sind, dass sie
relativ zum gebohrten Bohrloch (12) antriebs-
mafig bewegbar sind;

wobei eines oder beides von Anordnen der Mit-
tel (202), um die Zirkulation des Bohrfluids in
dem Raum (208) zu ermdglichen, und Betreiben
der Schlaganordnungen (28), das Entfernen
des verstopfenden Materials aus dem gebohr-
ten Bohrloch (12) erméglichen, damit dieses
durch den Raum (208), wahrend des Einfiihrens
der Fertigstellungsanordnung in das Bohrloch
(12), zur Oberflache (14) zuriickkehren kann.

Anordnung nach Anspruch 7, wobei die Mittel (202)
zum Erméglichen, dass Kohlenwasserstoffe durch
die selben aus Speichergestein (16) stromen kon-
nen, in dem das Bohrloch (12) gebildet ist, Durch-
flussbegrenzer (202) umfassen, welche mindestens
eine Duse (206) aufweisen.

Anordnung nach Anspruch 7 oder 8, wobei die
Schlaganordnungen einen Bohrmeifel und/oder ei-
nen Raumerschuh umfassen (28).

Anordnung nach einem oder mehreren der vorge-
henden Anspriiche, wobei die Schlaganordnungen
(28) antreibbar sind, indem die Forderleitung (22)
gedreht wird, mit der die Schlaganordnungen (28)
Uber die Fertigstellungsanordnung (26) verbunden
sind.

Anordnung nach einem oder mehreren der vorge-
henden Anspriiche, ferner umfassend einen Motor
(30), welcher zwischen dem Fertigstellungsab-
schnitt (26) und den Schlaganordnungen (28) ge-
koppelt ist, und so ausgebildet ist, um den Betrieb
der Schlaganordnungen (28) zu steuern.

Anordnung nach Anspruch 11, wobei der Motor (30)
einen Schlammotor umfasst, welcher mittels eines
Bohrfluids betrieben werden kann, welches durch
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die Forderleitung (22) und den Fertigstellungsab-
schnitt (26) demselben zugefiihrt werden kann.

Anordnung nach einem oder mehreren der vorge-
henden Anspriiche, wobei das Bohrfluid ferner zum
Schmieren der Schlaganordnungen (28) verwendet
wird.

Revendications

1.

Procédé d’achevement d’un puits de forage pétrolier
foré (12), comprenant les étapes consistant a :

insérer un dispositif d’achévement dans ledit
puits de forage foré (12), le dispositif d’achéve-
ment comprenant :

une section d’achévement (26) présentant
des moyens (202) permettant de laisser
passer des hydrocarbures dans celle-ci a
partir d’'une roche-réservoir (16) dans la-
quelle est formé ledit puits de forage (12),
lesdits moyens (202) étant également con-
figurés pour servir de portails de ringage
grace auxquels du fluide de forage introduit
dans la section d’achévement (26) via un
tube de production (22) est configuré pour
circuler via lesdits moyens (202) jusque
dans un espace (208) situé entre ledit dis-
positif d’achevement et ledit puits de forage
(12) et pour circuler dans ledit espace
(208) ; et

des formations percutantes (28) couplées
aune extrémité de la section d’achévement
(26) ; et

au moins une étape parmi les étapes con-
sistant a introduire du fluide de forage dans
ledit dispositif d’achévement pour qu'il cir-
cule via lesdits moyens (202) jusque dans
ledit espace (208) et entrainer lesdites for-
mations percutantes (28) de maniere a ce
qu’elles se déplacent par rapport au puits
de forage foré (12) afin de retirer un maté-
riau obstructif du puits de forage foré (12)
pendant une insertion du dispositif d’ache-
vement dans le puits de forage.

Procédé selon la revendication 1, dans lequel ladite
étape d’entrainement comprend une étape consis-
tant a faire tourner ledit tube de production (22) afin
d’entrainer lesdites formations percutantes (28).

Procédé selon la revendication 1, comprenant en
outre I'étape consistant a: positionner un moteur (30)
entre ladite section d’achévement (26) et lesdites
formations percutantes (28) ; dans lequel ladite éta-
pe d’entrainement comprend une étape consistant
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a activer ledit moteur (30) au moyen d’un fluide pom-
pé vers ledit moteur (30) via un tube de production
(22) couplé a ladite section d’achévement (26) de
telle maniére que ledit moteur (30) peut faire fonc-
tionner lesdites formations percutantes (28).

Procédé selon 'une quelconque des revendications
1, 2 ou 3, comprenant une étape consistant a intro-
duire du fluide de forage dans ledit dispositif d'ache-
vement afin qu'il circule via lesdits moyens (202) jus-
que dans ledit espace (208) afin de retirer un maté-
riau obstructif du puits de forage foré (12), et per-
mettre ensuite a des hydrocarbures de circuler a par-
tir dudit espace (208) via lesdits moyens (202) afin
d’étre produites vers la surface (14) via le tube de
production (22).

Procédé selon 'une quelconque des revendications
précédentes, comprenant a la fois les étapes con-
sistant a introduire du fluide de forage dans ledit dis-
positif d’achévement afin qu’il circule via lesdits
moyens (202) jusque dans ledit espace (208) et a
entrainer lesdites formations percutantes (28) de
maniére a ce qu’elles se déplacent par rapport au
puits de forage foré (12) afin de retirer le matériau
obstructif du puits de forage foré (12) pendant une
insertion du dispositif d’achévement dans le puits de
forage (12).

Procédé selon 'une quelconque des revendications
précédentes, dans lequel les formations percutantes
(28) comprennent un trépan et/ou un sabot aléseur.

Dispositif d’'achévement pour un puits de forage pé-
trolier foré (12), comprenant :

une section d’achévement (26) configurée de
maniere a étre couplée au tube de production
(22) et présentant des moyens (202) destinés a
laisser passer des hydrocarbures dans celle-ci
a partir d’'une roche-réservoir (16) dans laquelle
estformé le puits de forage (12), lesdits moyens
(202) etant également configurés pour servir de
portails de ringage, grace auxquels du fluide de
forage introduit dans ledit tube de production
(22) est configuré pour circuler via lesdits
moyens (202) jusque dans un espace (208) si-
tué entre ledit tube de production (22) et ledit
puits de forage (12) et pour circuler dans ledit
espace (208) ; et

des formations percutantes (28) couplées a une
extremité de la section d’achévement (26) et
pouvant fonctionner en étant mobile par entrai-
nement par rapport au puits de forage foré (12),
dans lequel une étape, ou les deux étapes, par-
mi 'étape de configuration desdits moyens
(202) afin de permettre une circulation dudit flui-
de de forage dans ledit espace (208) et I'étape
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d’utilisation desdites formations percutantes
(28) retire(nt) du matériau obstructif du puits de
forage foré (12), pour le renvoyer vers la surface
(14) en passant par ledit espace (208), pendant
une insertion du dispositif d'achévement dans
le puits de forage (12).

Dispositif selon la revendication 7, dans lequel les-
dits moyens (202) destinés a laisser entrer des hy-
drocarbures a partir d’'une roche-réservoir (16) dans
laquelle est formé le puits de forage (12) compren-
nentdes limiteurs de débit (202) présentant au moins
une buse (206).

Dispositif selon la revendication 7 ou 8, dans lequel
lesdites formations percutantes (28) comprennent
un trépan et/ou un sabot aléseur.

Dispositif selon I'une quelconque ou plusieurs des
revendications précédentes, dans lequel lesdites
formations percutantes (28) peuvent étre utilisées
en faisant tourner ledit tube de production (22),
auquel sont couplées lesdites formations percutan-
tes (28), via ladite section d’achevement (26).

Dispositif selon I'une quelconque ou plusieurs des
revendications précédentes, comprenant en outre
un moteur (30) couplé entre ladite section d’achéve-
ment (26) et lesdites formations percutantes (28) et
configuré pour commander un fonctionnement des-
dites formations percutantes (28).

Dispositif selon la revendication 11, dans lequel ledit
moteur (30) comprend un moteur a boue pouvant
fonctionner au moyen du fluide de forage fourni a
celui-ci par l'intermédiaire dudit tube de production
(22) et de la section d’achévement (26).

Dispositif selon I'une quelconque ou plusieurs des
revendications précédentes, dans lequel ledit fluide
de forage sert en outre a lubrifier lesdites formations
percutantes (28).
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