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(57) Abrége/Abstract:

Device (1) for manipulating a tool in a well tubular comprising a cylindrical housing (5) having a front end (6) and a rear end (7),
radially extendible dogs (10) for securing the device in the well tubular arranged at the rear end (/) of the housing (5), an axially
displaceable and rotatable shaft (15) extending from the front end (6), and an axially displaceable sleeve (17) extending from the
front end (7) surrounding the shaft (15), wherein the outwardly extending end parts of the shaft (15) and of the sleeve (17) are
provided with means for holding a tool.

AR .
ey . RN
et '\'l'.'.
Ao ¥,
e [ [ [ 4
e .
R0

C an a d a http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




U T O o

WO 01/38689 Al

CA 02389671 2002-05-13

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

CORRECTED VERSION

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
31 May 2001 (31.05.2001)

(51) International Patent Classification’: E21B 23/00,
31/00, 4/18
(21) International Application Number: PCT/EP00/11902

(22) International Filing Date:
24 November 2000 (24.11.2000)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

99309365.7 EP

24 November 1999 (24.11.1999)

(71) Applicant (for all designated States except CA,
US): SHELL INTERNATIONALE RESEARCH

A OO O A A

(10) International Publication Number

WO 01/38689 Al

MAATSCHAPPI1J B.V. [NL/NL]; Carel van Bylandtlaan
30, NL-2596 HR The Hague (NL).

(71) Applicant (for CA only): SHELL CANADA LIMITED
[CA/CA]; 400 - 4th Avenue S.W., Calgary, Alberta T2P
2H5 (CA).

(72) Inventor; and

(75) Inventor/Applicant (for US only): HEIJNEN, Wilhel-
mus, Hubertus, Paulus, Maria [NL/NL]; Grote Hout of
Koningsweg 49, NL-1951 GN Velsen (NL).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ.BA, BB, BG, BR,BY,BZ, CA, CH, CN, CR, CU, CZ,
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR,
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR,
LS.LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ,

[Continued on next page|

(54) Title: DEVICE FOR MANIPULATING A TOOL IN A WELL TUBULAR

d 25 32 33 36

k“\\““\““ﬂ“&“u‘

— NEJE Ml

"Nt f L L L L ”’””A--—' — : e e s s ;
s — BN
— S/ =
== ;\\\\\ ._..

!\\ hm.

NN CNC NN N N NN N AL NN N AN R N

28 5

b

48 4740, 5 4

57 55 58 B8

NCONTASEN N N N N S NN SEN BN N L“

- "'W\‘“‘"—“—'E_!‘ A

n.':;\

IS S S A \\\\ml '

i
— - IIIA % — !'TIIIIIIIIIII MS e : '
/ 71

ST o “‘—‘—‘_‘_‘;‘!'L‘_"_‘.‘:‘..‘_‘L‘_“.‘:?L —_
N

Nif! \\\W}k\ NEX

‘.‘“"L“‘.\“‘.‘“““ ‘.‘“ “.“

1 59

A 3NN

V‘ 75 BBRN ﬁ

AN NN

i\

“.‘\““‘\ N

7K
:
g m«\“\\“ XY o7
: ]

9 7 »\\\\\\\\\\‘ \\\‘ 74
/ \ /
A //)\\
L““““““k‘

AR AW

84 86

70 5 oo — 95

(57) Abstract: Device (1) for manipulating a tool in a well
tubular comprising a cylindrical housing (5) having a front
end (6) and a rear end (7), radially extendible dogs (10) for
securing the device in the well tubular arranged at the rear
end (7) of the housing (5), an axially displaceable and rotat-
able shaft (15) extending from the front end (6), and an axially
displaceable sleeve (17) extending from the front end (7) sur-
rounding the shaft (15), wherein the outwardly extending end
parts of the shaft (15) and of the sleeve (17) are provided with
means for holding a tool.
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DEVICE FOR MANIPULATING A TOOL IN A WELL TUBULAR

The present invention relates to a device for
manipulating a tool in a well tubular. Such a tool can be
any tool used downhole, such as a sub-surface safety
valve, a packer or a gas lift valve. The expression

5 'manipulating a tool in a well tubular' is used to refer
to running a tool into the well tubular, operating the
tool and to retrieving the tool from the well tubular.
Such a tool can be any tool used downhole, such as a sub-
surface safety valve, a packer or a gas lift valve. The

10 well tubular can be any well tubular, such as a casing, a
liner or a production tubing.

It 1s an object of the present invention to provide a
device that can be used to set and retrieve a complex

tool without jarring.

15 To this end the device according to the present

invention for manipulating a tool in a well tubular
comprises a cylindrical housing having a front end and a
rear end, radially extendible dogs for securing the
device in the well tubular arranged at the rear end of

20 the housing, an axially displaceable and rotatable shaft
extending from the front end, and an axially displaceable
sleeve extending from the front end surrounding the

shaft, wherein the outwardly extending end parts of the

shaft and of the sleeve are provided with means for
25 holding a tool.

‘The invention will now be discussed by way of example
1n more detail with reference to the accompanying
drawing; wherein Figures la, 1lb and lc show schematically
successive parts of a partial longitudinal section of the

30 device 1 for manipulating a tool in a well tubular (not

shown) according to the invention.



10

15

20

25

30

39

CA 02389671 2002-05-13

WO 01/38689 PCT/EP00/11902

- 7 -

The device 1 comprises a cylindrical housing 5 having
a front end 6 and a rear end 7. The device 1 further
comprises a plurality radially extendible dogs 10 for
securing the device 1 in the well tubular (not shown).
The dogs 10 are arranged at the rear end 7 of the
housing 5. In Figure 1 only two dogs 10 have been shown,
however, the number of dogs 10 is suitably between 2 and
4, and they are arranged at regular intervals along the
circumference of the device 1.

The device comprises an axially displaceable and
rotatable shaft 15 extending from the front end 6, and an
axlally displaceable sleeve 17 extending from the front
end 6. The axially displaceable sleeve 17 surrounds the
axlally displaceable and rotatable shaft 15. The
outwardly extending end parts of the 15 shaft and of the

sleeve 17 are provided with means 19, 20 for holding a

tool (not shown).

At the rear end 7, the device 1 is provided with
means (not shown) for connecting the device 1 to the
lower end of a drill string (not shown) for running the
device 1 1n the well tubular (not shown). In place of a
drill string, one can use a wire line or a coil tubing.

The device 1 1s provided with a first drive system 25
arranged near the front end 6. The first drive system 25
1s capable, during normal operation to axially displace

the sleeve 17/. To enable axially displacing the

sleeve 17, the rear end part of the sleeve 17 is provided

with a screw thread 26. To prevent rotation of the
sleeve 17, the device 1 comprises means for preventing
rotation of the sleeve 17, which means comprise an axilial

groove 2/ arranged 1n the rear end part of the sleeve 17

and a finger 28 co-operating with the axial groove 27.

The first drive system 25 comprises a first electric
motor 30 arranged 1n a motor housing 31 that is secured

in the cylindrical housing 5. The first electric motor 30
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1s provided with a shaft 32 on which a pinion 33 is
arranged that co-operates with a gear 34 having a central
opening (not shown) provided internally with a screw
thread (not shown) that co-operates with the screw
thread 26 on the rear end part of the sleeve 17. The
gear 34 1s secured to a hollow shaft 35 that is supported
in the cylindrical housing 5 by means of a bearing 36.
The finger 28 is attached to the motor housing 31. The
hollow shaft 35 allows the passage of the sleeve 17 and
the shaft 15 therethrough.

The device 1 is further provided with a second drive
system 40 for axially displacing the shaft 15. The second
drive system 40 is arranged to the rear of the first

drive system 25. To enable axially displacing the

shaft 15, the rear end part of the shaft 15 is provided

with a screw thread 41. The second drive system 40
comprises a second electric motor 45 in a motor
housing 46 that is secured in the cylindrical housing 5.
The second electric motor 45 is provided with a shaft 47
on which a pinion 48 is arranged that co-operates with a
gear 49 having a central opening (not shown) provided
internally with a screw thread that co-operates with the
screw thread 41 on the rear end part of the shaft 15. The
gear 49 1s secured to a hollow shaft 50 that is supported
in the cylindrical housing 5 by means of a bearing 51.
The hollow shaft 50 allows passage of the shaft 15
therethrough.

In order to allow during normal operation rotating
the shaft 15, the device 1 is further provided with a
third drive system 55 for rotating the shaft 15. The
third drive system 55 is arranged to the rear of the

second drive system 40. To allow rotating the shaft 15,

the rear end part of the shaft 15 is further provided
with means for conveying a rotation. The third drive

system 55 comprises a third electric motor 56 that is
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arranged 1n the motor housing 46. The third electric
motor 56 is provided with a shaft 57 on which a pinion 58
1s arranged that co-operates with a gear 59 that is
connected to the means for conveying a rotation. The
means for conveying a rotation comprise an axial bore 63
extending into the rear end part of the shaft 15 and
having a square cross-section, and a rod 65 having a
square cross-section connected with one end to the

gear 59, wherein the free end of the rod 65 is slideably
arranged 1n the axial bore 63. The gear 59 is secured to
a hollow shaft 67 that is supported in the cylindrical
housing 5 by means of a bearing 68.

The device 1 further comprises a system 70 for
driving the dogs 10 arranged near the rear end 7, in a
separate compartment separated by means of a wall 71.

The system 70 for driving the dogs 10 comprises a
tapered pusher body 72 for pushing the dogs 10 outwardly.
During normal operation, axial displacement of the
tapered pusher body 72 causes the dogs 10 to move
outwardly. In order to enable axially displacing the
pusher body 72, the pusher body 72 is secured to an
axlially displaceable drive shaft 74 provided at its free
end with a screw thread 75. To prevent rotation of the
axlially displaceable drive shaft 74, the device 1
comprises means for preventing rotation of the drive
shaft 74 in the form of an axial groove 76 arranged in

P

the free end part of the drive shaft 74 and a finger 77

co-operating with the axial groove 76, wherein the free
end part is the end part of the drive shaft 74 opposite
the pusher body 72. The drive system 70 further comprises
an electric motor 80 arranged in a motor housing 81. The
electric motor 80 is provided with a shaft 82 on which a
pinion 83 is arranged that co-operates with a gear 84

having a central opening (not shown) provided internally

with a screw thread that co-operates with the screw
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thread 75 on the free end part of the drive shaft 74. The
gear 84 1s secured to a hollow shaft 85 that is supported
in the cylindrical housing 5 by means of a bearing 86.
The hollow shaft 85 allows passage of the drive shaft 74
therethrough. The radially extendible dogs 10 are guided
by means of covers 88 and 89 provided with a central
opening 91, 92 through which the axially displaceable
drive shaft 74 can pass. The finger 77 is secured to the
motor housing 81.

Sultably the radially extendible dogs 10 are provided
with pads 95 to increase the friction when the radially
extendible dogs 10 are pushed against the inner surface
of the well tubular (not shown).

The advantage of the device 1 according to the
present i1nvention 1s that 1t can exercise on a tool a
force to pull or to push the tool and a torque to rotate
the tool. Thus the device according to the present
invention can be used to set and retrieve a complex tool
without jarring.

The device 1 can be run on a cable, a drill pipe or a
coil tubing.

It can be provided with a battery pack (not shown)
that provides the power for the electric motors, or it
can be powered from surface by means of an electric cable
(not shown) that runs through a passage, which passage
includes a central bore 97 in the axially displaceable
drive shaft 74, an opening 98 in the wall 71 and the
opening 1n the hollow shaft 67.

Suitably, the device 1 further comprises a
connector 100 permitting optical or electrical
communication with the tool (not shown) carried by the
device 1. The signals from the tool are passed via the
connector 100 through a conduit (not shown) that is
arranged in a longitudinal central passage (not shown) in

the axially displaceable and rotatable shaft 15. In this
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way, monitoring of a well can be done with a suitable
tool connected to the device according to the invention.
The connection can be an electrical or an optical
connection.

For the sake of clarity, bushings to keep the parts
of the device 1 at a predetermined distance have not been
shown, nor are shown seals.

The screw threads 26, 41 or 75 can be a single screw

‘thread or a multiple one.

The electric motors 30, 45, 56 and 80 are single

motors. Alternatively, the single motors can be replaced

by a motor comprising a number of motor elements that are

arranged radially around the central longitudinal axis of

the device 1.



10

15

20

25

30

CA 02389671 2002-05-13

WO 01/38689 PCT/EP00/11902

- ] -

CLAIMS

1. Device for manipulating a tool in a well tubular
comprising a cylindrical housing having a front end and a
rear end, radially extendible dogs for securing the
device 1n the well tubular arranged at the rear end of
the housing, an axially displaceable and rotatable shaft
extending from the front end, and an axially displaceable
sleeve extending from the front end surrounding the
shaft, wherein the outwardly extending end parts of the

shaft and of the sleeve are provided with means for

holding a tool.

2. Device according to claim 1, which device is provided
with a first drive system arranged near the front end for
axially displacing the sleeve.

3. Device according to claim 2, wherein the rear end
part of the sleeve 1s provided with a screw thread,
whereln the device comprises means for preventing
rotation of the sleeve, and wherein the first drive
system comprises a first electric motor provided with a
shaft on which a pinion is arranged that co-operates with
a gear having a central opening provided internally with
a screw thread that co-operates with the scréw thread on

P

the rear end part of the sleeve.

4. Device according to claim 2, which device is further

provided with a second drive system for axially
displacing the shaft, which second drive system is
arranged to the rear of the first drive system.

5. Device according to claim 4 or 5, wherein the rear
end part of the shaft is provided with a screw thread,
and wherein the second drive system comprises a second
electric motor provided with a shaft on which a pinion 1s

arranged that co-operates with a gear having a central
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opening provided internally with a screw thread that co-
operates with the screw thread on the rear end part of
the shaft.

6. Device according to claim 4, which device is further
provided with a third drive system for rotating the
shaft, which third drive system is arranged to the rear
of the second drive system.

/. Device according to claim 6, wherein the rear end
part of the shaft is further provided with means for
conveying a rotation, and wherein the third drive system
comprises a third electric motor provided with a shaft on

which a pinion is arranged that co-operates with a gear

that is connected to the means for conveying a rotation.

3. Device according to claim 7, wherein the means for
conveylng a rotation comprise an axial bore extending
into the rear end part of the shaft and having a square
cross—section, and a rod having a square cross-section
connected with one end to the gear, wherein the free end
of the rod is slideably arranged in the axial bore.

9. Device according to any one of the claims 1-8,
further comprising a system for driving the dogs arranged
near the rear end.

10. Device according to claim 9, wherein the system for

driving the dogs comprises a pusher body for pushing the

dogs outwardly, which pusher body is secured to an
axlally displaceable drive shaft provided at its free end
with a screw thread, means for preventing rotation of the
drive shaft, an electric motor provided with a shaft on
which a pinion 1s arranged that co-operates with a gear
having a central opening provided internally with a screw
thread that co-operates with the screw thread on the free

end part of the drive shaft.

11. Device according any one of the claims 1-10, further
comprising a cable being arranged in a passage through

the centre of the device enabling electrical or optical
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connection to a suitable tool that is connected to means
for holding a tool.
12. Device substantially as described hereinbefore with

reference to the drawings.
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