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54) DISPOSITIF POUR OPERATIONS METTANT EN OEUVRE UN

TUBE ENROULE

34y A DEVICE FOR COIL TUBING OPERATIONS

(57) Dispositif pour opé€rations mettant en oeuvre un tube
enroul¢ dans le sondage de puits de petrole. Ce tube
enroule (10) est adapte pour porter un ou plusieurs outils
de fond, et pour alimenter le puits et ['outil en liquide
circulant. Le tube est enroul€ sur un tambour rotatif (1)
et reli¢ a un dispositif de pompage du liquide circulant,
par 1'intermediaire d’un premier dispositif de type
tourillon (20) situ¢ a 1’'une des extréemites de 1’axe (2) du
tambour (1). Des tubes hydrauliques (12, 14) et un cable
¢lectrique (16) s’¢tendent dans le tube enroul¢ (10)
jusqu’au dit outil de fond. Les tubes hydrauliques
(12, 14) sont relics a des canalisations (26, 28) pour
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(57) A device for coil tubing operations in connection
with o1l drilling, wheremn a coil tubing (10) 1s adapted to
carry one or more downhole tools and to supply
circulation liquad to well and tool. The coil tubing has
been coiled up on a rotatable drum (1) and 1s connected
to a pump device for circulation liquid through a first
swivel device (20) disposed at one end of the shaft (2) of
the drum (1), and wherein within the coil tubing (10)
hydraulic pipes (12, 14) and an electrical cable (16) have
been passed to said downhole tool. The hydraulic pipes
(12, 14) are connected to liquud pipelines (26, 23)
through a second swivel device (24) at the other end of
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liquides par I'imtermediaire d’un second dispositif de
type tourillon (24) situ¢ a I’autre extrémaite de 1'axe (2).
Le cable ¢lectrique (16) estraccorde a un cable €lectrique
(34) par I"'intermédiaire d un troisieme dispositit de type
tourillon (32) situ¢ a [autre extrémite de 1'axe (2).
Chacun des tubes hydrauliques (12, 14) est plus long que
la longueur de la partie du tube enroule (10) dans laquelle
se trouvent les tubes hydrauliques (12, 14), et les tubes
hydrauliques (12, 14) s’¢tendent selon des lignes
sensiblement he€licoidales a 'intérieur du tube enroulé
(10). Un dispositif d’accouplement hydraulique (36)
monte a I’extrémité extérieure du tube enroulé (10) est
adapte pour €tre reli¢ aux outils de fond, et les tubes
hydrauliques (12, 14) sont relies au dispositif
d’accouplement (36).
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the shaft (2). The electrical cable (16) 1s connected to an
electrical cable (34) through a third swivel device (32) at
the other end of the shaft (2). The hydraulic pipes
(12, 14) each has a larger length than the length of that
part of the coil tubing (10) within which the hydraulic
pipes (12, 14) are disposed, and the hydraulic pipes
(12, 14) are disposed 1n the form of substantial helical
limes within the coil tubing (10). At the outer end of the
coil tubing (10), a hydraulic coupling device (36) 1s
disposed, adapted to be connected to downhole tools, and
wherein the hydraulic pipes (12, 14) are connected to the
coupling device (36).
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A device for coil tubing operations 1n connection with

o0il drilling, wherein a coil tubing (10) 1s adapted to
carry one or more downhole tools and to supply circulation

ligquid to well and tool. The coil tubing has been coiled up
on a rotatable drum (1) and is connected to a pump device for
circulation liquid through a first swivel device (20)
disposed at one end of the shaft (2) of the drum (1), and
wherein within the coil tubing (10) hydraulic pipes (12, 14)
and an electrical cable (16) have been passed to sald
downhole tool. The hydfaulic plpes (12, 14) are connected to
ligquid pipelines (26, 28) through a second swivel device (24)
at the other end of the shaft (2). The electrical cable (16)
is connected to an electrical cable (34) through a third
swivel device (32) at the other end of the shaft (2). The
hydraulic pipes (12, 14) each has a larger length than the
length of that part of the coil tubing (10) within which the
hydraulic pipes (12, 14) are disposed, and the hydraulic
pipes (12, 14) are disposed in the form of substantial
helical lines within the coil tubing (10). At the outer end
of the coil tubing (10), a hydraulic coupling device (36) is
disposed, adapted to be connected to downhole tools, and

wherein the hydraulic plpes (12, 14) are connected to the

coupling device (36).

(Figure 1)



A DEVICE FOR COIL TUBING OPERATIONS

when drilling for oil and gas 1t 1s common to use socalled

coil tubing to gulde tools and instruments down into a well.

I+ is usual that tools npounted at the end of the coil tubing,
operate hydraulic motors or actuators. Then, hydraulic power
is supplied when circulation liquid 1s pumped down through

the coil tubing by means of a pump at the surface.

Alternatively, an electrically driven downhole pumpe 1s used,
operating the hydraulic tool by means of liguid taken from

the well, normally 1n the vicinity of the tool.

In downhole operations, the circulation liquid pumped through
the coil tubing often serves several purposes. The
circulation ligquid is often not homogenous and, thus, less
suitable for driving hydraulic tools. The circulation liquid

may e€.g. be sdmixed inert gas in order to improve the lifting

when several tools are in operation simultaneously, e.9. a
downhole bit motor in combination with a downhole
directional control unit, both depend on the flowilng
circulation liquid. Upon directional changes, the bit has

to be releaved while the angle of the bit is altered.
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The use of a downhole pump does not improve the condition,

but may give a better flexibility and independence when

<everal tools are used simultaneously.

The object of the invention 1is to provide an improved device
for transferring energy and control signals for operating

downhole hydraulic tools in connection with coil tubing

operations.

The object is achieved through features as defined 1n the

following claims.

An example of an embodiment of the invention is described

in the following, reference being made to the attached

drawings, wherein:

Figure 1 shows 1in top plan view, partly in section, a drum

having a coil tubing coiled thereon and within which an

clectrical cable and two hydraulic pipes extend;

Figure 2 shows the same drum as in figure 1 as shown 1n an

end view;

Figure 3 shows in section and side elevational view, as well

as on a larger scale, a coil tubiling surrounding an electrical

cable and hydraulic pipes;

Figure 4 shows in sectlon and side elevational view the end

of the coil tubing having a hydraulic connection device for

connecting downhole equipment.

In figqure 1, reference numeral 1 denotes a drum comprising a
shaft 2, side walls 4, 6 and a tubular drum core 8 on which a
coil tubing 10 has been coiled up. Into the coil tubing 10,
two pipes 12, 14 for hydraulic liguid as well as an
clectrical cable 16 have been threaded. The coil tubing 10 1s
adapted to conduct circulation liquid delivered from a

pump device, not shown, through a supply pipe 18 and further
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through a first swivel device 20 of a type known, mounted

at one end of the shaft 2, the coil tubing 10 being connected
to the outlet of the swivel device 20. As known, the swivel
device 20 is adapted to form a pressure-tight rotary

connection between the stationary supply pipe 18 and the coil

tubing 10 following the rotational movements of the drum 1.

The hydraulic pipes 12, 14 extending within the coill tubing
10 have been passed into the coil tubing 10 through a
pressure-tight passage 22 placed downstream 1n relation to
the swivel device 20. Through a second swivel device 24
disposed at the other end of the shaft 2, the hydraulic plpes
12, 14 are by means of hydraulic pipes 26, 28 connected to a
hydraulic aggregate, not shown. As known, the swivel device
24 is adapted to form pressure-tight rotary connection
pbetween the stationary liquid-carrying pipelines 26, 28 and

the hydraulic pipes 12, 14, the latter following the

rotational movements of the drum 1.

The electrical cable 16 which may contain one or more
conductors is, in a manner similar to the hydraulic
pipes 12, 14, passed into the coil tubing 10 through a

pressure-tight passage 30. Further, the electrical cable 16

swivel device 32 which, as known, 1S adapted to transfer

electrical signals to an electrical cable 34 connected to

electrical equipment, not shown.

By means of the three swivel devices 20, 24, 32, the
following transfer operations are carried out, independently
on the rotational movements of the drum 1: circulation
liquid transfer to the coil tubing 10, hydraulic liquid
transfer to/from the hydraulic pipes 12, 14, as well as

transfer of electrical signals to/from the cable 16.

As the hydraulic pipes 12, 14 as well as the electrical cable
16 have been passed into the coil tubing 10 downstream 1n

relation to the swivel device 20, the swivel devices 24, 32
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are not subject to circulation ligquid and, thus, they

do not have to be pressure-tight.

The hydraulic pipes 12, 14 and the electrical cable 16

each has a substantially larger length than the coil

tubing 10 and are, thus, placed within the coil tubing 1n
approximate helical line form such as it appears from

figure 3, 1in order to give the necessary flexibility when the

coil tubing 10 is uncoiled from the drum 1 and coiled up on

the samne.

At the end of the coil tubing 10, a coupling device 36 has
been disposed for the purpose of transferring hydraulic
liguid between the hydraulic pipes 12, 14 and a hydraulic
downhole tool, not shown, of a type known per se, adapted to

be attached to the coupling device 36 by means of screw

threads 40. The coupling device 36 1is provided with internal
channels 42, 44, the one end thereof opening radially between
external annular seals 46, 48, 50 on the coupling device.

The other end of the channels 42, 44 1s adapted to be
connected to the hydraulic pipes 12, 14 by means of hydraulic

connectors 52 of a type known.

A split clamp sleeve 54 having an external conical portion
is adapted to grip externally on the coil tubing 10 1in that
an external sleeve 56 is displaced axially over the conical
portion of the clamp sleeve 54. Internally, the clamp sleeve
54 is provided with sharp ridges oOr other friction-

increasing means. A support ring 58 is adapted to rest
against the end of the coil tubing 10 and serve as a land

area for the clamp sleeve 54 and the coupling device 36.

Annular seals 62 seal between the support ring 58 and the

coil tubing 10, an annular seal 64 sealing between the

support ring 58 and the coupling device 36.

when the coupling device 36 shall be fastened to the coil
tubing 10, the sleeve 56, the clamp sleeve 54 and the
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support ring 58 are threaded onto the coil tubing 10.

The hydraulic pipes 12, 14 are pulled somewhat out from

the coil tubing 10 and are connected to the coupling device's
16 channels 42, 44 by means of the hydraullc connectors

52, whereafter the coupling device 36 1s pressed against

the support ring 58. The sleeve 56 is screwed onto the
threads 60 of the coupling device 36 and tightened. The
sleeve 56 causes the clamp sleeve 54 to grasp the coil tubing
10 firmly, attaching the coupling device 36 to the end of

the coil tubing 10.

The coupling device 36 is provided with a through-going
liquid channel, not shown, for circulation liguid as well as
a channel for passing the electrial cable 16 through, the

latter terminating as known per se, having coupling devices

of its own, not shown.

Advantageously, between the support ring 58 and the
coupling device 36 respectively the clamp sleeve 54,
pins, knobs or lugs may be disposed, preventing mutual

rotation when the sleeve 56 is tightened by screwing.
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CLAIMS:

1. A device for handling coilable tubing used in underground

drilling, the tubing having disposed therein hydraulic lines and
at least one electrical cable, said device comprising: a rotary

drum mounted on a central portion of a shaft, the tubing being

collable on and uncoilable from said rotary drum; a first swivel

device positioned at one end of said shaft for connection to the
coillable tubing, said first swivel being connectable to a source

of circulation liquid for the tubing for supplylng same to the

tubing; a second swivel device positioned at the other end of
sald shaft from said first swivel device, said second swivel
device being connectable to a source of hydraulic fluid; fluid
conduit means for connecting said second swivel device to the

p—

coilable tubing downstream of said first swivel device for

providing fluid to the hydraulic lines; a third swivel device

positioned at the other end of said shaft from said first swivel

device, said third swivel device Dbeing connectable to an

electrical power source; and electrical conduit means for
coupling said third swivel device to the <coilable tubing

downstream of said first swivel device for providing electrical

power to the electrical cable.

2 . The device according to claim 1 wherein said third swivel

means 1s coupled to the coilable tubing through said second

aswivel means.

3. The device as set forth in claim 1 including coilable tubing
in which the hydraualic lines and the cable are longer, in length,
than the length of the coilable tubing i1n which they are disposed

and wherein the hydraulic lines and cable follow elongated

helical paths within the coilable tubing.
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Fig. 2
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